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ORGANIC  EVOLUTION.  DARWINISM,  AND  THE  GENESIS 

OF  SPECIES* 

By  RICHARD  BLISS. 


At  the  present  day  few  words  are  more  in  common  use 
than  the  terms  evolution  and  development.  From  the 
author  in  his  studio  to  the  exuberant  journalist  of  the 
daily  and  weekly  press;  from  the  pulpit  and  rostrum  to 
the  social  conversazione,  the  phrases  “principles  of  evolu¬ 
tion,”  “development  theory”  and  “Darwinism”  have 
become  familiar  to  us,  like  household  words.  Not  for  cen¬ 
turies  has  the  world  seen  such  a  rapid  diffusion  and  wide¬ 
spread  acceptance  of  a  series  of  hypothetical  propositions 
as  that  which  followed  the  enunciation  by  Darwin  of  his 
Origin  of  Species  and  his  Descent  of  Man.  The  theory  of  the 
origin  of  species  by  natural  selection,  which  Darwin  pro¬ 
pounded,  took  the  world  by  storm  It  spread  from  country 
to  country,  and  was  willingly — I  might  say,  hastily — accepted 
by  most  naturalists  as  the  only  rational  solution  of  the 
problem  of  existence  which  had.  up  to  that  time,  been  put 
forth.  From  the  scientific  world  it  spread  to  the  educated 
public  at  large  and,  despite  a  considerable  amount  of  oppo¬ 
sition  which  it  encountered,  it  was  quite  as  enthusiastically, 
and  still  more  hastily,  accepted  by  the  laity  as  it  had  been 
by  the  naturalists.  The  world  rang  with  the  praises  of 
Darwin,  whom  perfervid  writers  and  speakers  compared 
to  Copernicus  and  Newton.  Old  views  were  to  be  discarded, 
and  a  new  era  inaugurated.  The  hour  of  emancipation  had 
come,  and  Charles  Darwin  was  the  Moses  who  was  to  lead 
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the  people  from  the  Egypt  of  “special  creation”  into  the 
promised  land  flowing  with  evolutionary  milk  and  honey. 

Darwin  deserves  all  praise,  it  is  true,  for  his  remarkable 
generalization,  but  it  must  be  remembered  that  his  theory 
has  not  proved  to  be  the  miracle  of  induction  which  it  was 
once  thought  to  be.  Furthermore,  Wallace  should  share 
with  Darwin  whatever  credit  the  natural  selection  theory 
is  entitled  to,  since,  singularly  enough,  both  he  and  Darwin 
hit  upon  this  hypothesis  simultaneously,  though  inde¬ 
pendently,  which  the  latter  by  priority  of  publication  got 
the  credit  of. 

It  is  rather  amusing  to  a  calm  and  dispassionate  observer 
of  the  progress  of  the  modern  evolution  theory  to  see  how 
eagerly  and  uncritically  the  non-scientific  world  (and 
occasionally  even  the  scientific  world)  has  accepted  the  doc¬ 
trine  of  genetic  descent  by  natural  selection,  under  the  label 
Darwinism.  For  it  is  a  regrettable  fact  that,  to  the  non- 
scientific  mind,  a  conviction  of  what  constitutes  Darwinism, 
or  even  evolution  (the  terms  are  by  no  means  synonymous), 
is  often  sadly  at  variance  with  the  truth. 

But  if  the  non-scientific  supporters  of  Darwin  amuse  us 
by  their  exuberant  excess  of  belief,  the  opponents  of  evolu¬ 
tion  of  the  same  class  often  display  an  egregious  ignorance 
of  the  matter  concerning  which  they  are  speaking  or  writing. 

In  many  books  and  fugitive  articles  written  for  the  purpose 
of  disproving  the  theory  of  evolution,  the  writer’s  conception 
of  what  evolution  really  is,  and  of  the  nature  of  Darwin’s 
contribution  to  the  problem,  is  a  curious  jumble  of  half- 
understood,  half  misapprehended  truths.  Whether  it  be  from 
the  force  of  education  and  training,  from  an  innate  repug¬ 
nance  to  adopting  anything  new,  or,  as  I  apprehend  is 
generally  the  case,  a  lack  of  knowledge  of  the  facts,  combined 
with  a  mental  inability  to  weigh  evidence — whatever,  I  say, 
be  the  cause  —  these  writers  are  found  opposing  evolution 
with  as  much  zeal  and  unreason  as  usually  characterize  the 
bitterest  polemical  controversies.  Only  last  year  I  saw  in 
a  religious  paper  a  two-column  would-be  refutation  of  the 
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whole  theory  of  evolution  —  the  writer  proving  conclusively 
(to  his  own  satisfaction)  that  evolution  whether  by  natural 
selection  or  by  any  other  means,  was  per  se  impossible.  The 
argument  of  this  journalistic  Solon  reminded  me  of  the  old 
Greek  petitio  principii ,  which  was  used  to  puzzle  novices. 
“A  body  must  move  in  the  place  where  it  is  or  where  it 
is  not.  Now  it  is  absurd  to  suppose  that  a  body  can  be 
where  it  is  not,  and  if  it  moves  it  cannot  be  in  the  place 
where  it  is;  therefore  motion  is  an  impossibility.” 

But  the  vagaries  of  these  opponents  of  evolution  need 
not  longer  detain  us  We  can  safely  treat  them  as  unim¬ 
portant  factors  in  the  controversy  until  they  show  a  more 
satisfactory  knowledge  of  the  matter  they  undertake  to 
decide  and  dogmatize  upon.  I  proceed  now  in  the  limited 
time  at  my  disposal  to  a  brief  and  necessarily  imperfect 
review  of  the  history  of  the  evolutionary  hypothesis  and  of  the 
contributions  to  that  hypothesis  by  Darwin  and  some  of  his 
successors. 

Before  doing  this  I  wish  to  call  attention  to  the  loose 
and  inaccurate  way  in  which  the  term  Darwinism  is  often 
used.  This  word  is  unscientific  and  misleading  except  when 
it  is  used  to  designate  the  sum  of  Darwin’s  successive  theories 
on  the  problem  of  specific  genesis.  Not  only  is*  Darwinism 
not  synonymous  with  evolution,  but  it  is  questionable 
whether  it  is  even  an  essential  part  of  evolution.  Darwin 
did  not  invent  the  development  theory  as  some  appear  to 
believe.  It  existed  many  years  before  his  day.  What  Darwin 
did  was  an  attempt  to  give  an  account  of  the  method  of 
evolution.  At  first  postulating  the  principle  of  development 
he  sought  to  account  for  the  genesis  of  species  on  the  ground 
of  natural  selection.  When  that  proved  inadequate  to  ac¬ 
count  for  all  the  phenomena  of  animal  and  vegetable  life, 
he  had  recourse  to  other  theories  supplementary  and  acces¬ 
sory  to  natural  selection.  Generally,  however,  Darwinism 
is  taken  to  mean  natural  selection  aided  by  sexual  selection. 
The  word  is  too  firmly  established  to  be  at  this  day  dis¬ 
carded,  but  it  is  really  as  undesignative  a  word  as  Haeckelicity 
would  be,  should  we  coin  such  a  barbarism. 
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No  man  more  admires  and  reveres  Darwin  for  what  he 
has  done  to  advance  our  knowledge  of  the  intricate  problems 
of  biology,  than  I  do;  and  any  criticism  I  may  make  in 
the  course  of  this  paper  must  be  considered  as  directed  against 
his  theories  and  not  against  him.  Darwin’s  patience  and  per¬ 
severance  in  his  long-continued  investigations,  his  unassum¬ 
ing  simplicity  and  his  absolute  candor,  mark  him  as  a  man 
among  thousands  and  his  name  is  justly  honored  by  the 
whole  world.  But  Darwin  lacked  both  the  habit  of  mind 
and  the  necessary  training  in  logic  and  philosophy  essential 
to  make  him  a  master  of  induction  such  as  were  Newton 
and  Cuvier.  From  reading  rather  than  from  experiment 
he  conceived  the  idea  of  natural  selection  as  a  cause  of 
specific  genesis.  When,  after  its  promulgation,  the  criticisms 
of  his  brother  naturalists  and  his  own  observation,  showed 
its  weakness  in  places  (which  with  admirable  candor  he  did 
not  fail  to  admit)  he  supplemented  it  by  a  theory  of  sexual 
selection,  and  later  by  the  provisional  hypothesis  of  Pan- 
genesis.  Thus  we  see  that  “Darwinism”  is  not  the  expression 
of  a  clear-cut  principle  but  is,  so  to  speak,  a  series  of  spec¬ 
ulative  ladders  bound  one  to  another  in  the  hope  and 
expectation  that  by  them  the  observer  may  mount  from  the 
valley  of  induction  to  the  heights  of  demonstration. 

The  sum  of  these  theories  (which  we  shall  look  at  a 
little  more  clearly  later  on)  may  be  called  Darwinism,  care 
being  taken  not  to  confound  it  with  the  larger  participle 
of  evolution  to  which  it  is  subsidiary.  But  the  term  evolu¬ 
tion  itself  is  far  from  being  \yell-defined  even  among  scien¬ 
tists  who  use  it  most  and  who,  of  all  men,  should  be  most 
careful  for  strict  definition,  for  accuracy  of  thought  is.  as 
essential  to  scientific  induction  as  it  is  to  metaphysical  gen¬ 
eralization. 

One  of  the  most  common  errors  in  the  use  of  the  word 
evolution  springs  from  a  confusion  of  ideas  as  to  the  relation 
of  cause  and  effect.  By  some  writers  evolution  is  taken  to 
mean  the  efficient  cause  of  development.  They  speak  of 
the  earth,  or  even  the  universe,  as  coming  into  being  through 
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the  efficacy  of  evolution.  This  is  to  confound  cause  and 
effect.  Evolution — the  act  of  evolving — can  only  operate 
on  preexisting  material.  The  forms  of  animal  and  vegetable 
life  on  this  globe  may  have  attained  their  present  condition 
through  a  process  of  development,  or  unfolding,  from  some 
primitive  form  or  forms,  but  evolution  could  never  have 
produced  the  primitive  forms  themselves. 

Properly  limited  evolution  can  only  be  modal  in  its  action: 
that  is  it  can  only  modify  a  given  form  under  the  influence 
of  an  adequate  cause.  The  development  of  the  chick  from 
the  egg,  or  the  oak  sapling  from  an  acorn,  is  a  case  of  true, 
(though  individual)  evolution.  So  also  is  the  production 
of  varieties  among  domesticated  animals  and  plants;  and 
so  also  is  the  production  of  new  kinds,  or  species,  of  animals 
by  the  operation  of  natural  causes,  when  we  can  show  that 
there  is  reason  to  suppose  that  natural  causes  are  capable 
of  producing  such  new  forms.  It  is  in  this  sense — the 
production  of  new  species  by  natural  causes,  prominent 
among  which  are  variation  and  selection — that  the  term  is 
generally,  and  correctly,  used. 

Having  now  delimited  the  term  and  defined  the  true 
meaning  of  the  word  evolution,  let  us  proceed  to  examine 
the  so-called  “factors”  in  the  case  Before  presenting  to 
you  a  necessarily  brief  review  of  the  history  of  evolution 
prior  to  Darwin— a  disquisition  necessary  to  a  correct  appre¬ 
ciation  of  the  work  of  this  great  naturalist  whose  name  is 
indissolubly  associated  with  the  doctrine  itself — I  must  make 
another  definition.  In  order  to  gain  a  right  apprehension  of 
the  influence  of  any  factor  in  development  we  must  know  ex¬ 
actly  the  material  of  which  it  is  a  factor.  In  this  case  the 
material  before  us  is  the  category  known  as  species.  We 
must  define  the  meaning  of  the  word  species  before  we 
can  safely  postulate  a  theory  of  its  origin  by  descent  or  by 
any  other  means  It  is  unfortunate  for  naturalists  that  the 
name  “species” — the  origin  of  which  has  been  the  subject 
of  such  general  controversy  should  be  a  word  so  lacking 
in  precision,  so  various  in  its  meanings.  To  the  metaphy- 
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sician  it  may  mean  one  thing;  to  the  mathematician  another, 
and  to  the  naturalist  a  thing  totally  different  from  either. 
Even  naturalists  themselves  are  not  always  agreed  as  to  the 
proper  definition  of  the  word. 

The  first  use  of  the  word  species  in  a  biological  sense 
was  by  John  Ray  about  the  middle  of  the  seventeenth 
century.  It  was  unfortunate  that  he  should  have  adopted 
this  term  to  designate  a  group  of  organic  beings,  since 
the  word  had  long  been  in  use  among  philosophers  and 
schoolmen  and  had  with  them  a  well-defined  meaning.  It 
represented  an  abstract  concept  which  could  have  no  mean¬ 
ing  as  expressing  a  category  of  classification  in  biology. 
But  the  word  had  also  been  in  use  among  logicians  to  in¬ 
dicate  a  definite  class  relationship  among  predicables.  With 
them  a  species  was  a  group  of  individuals  agreeing  in  com¬ 
mon  attributes  and  possessing  a  common  name.  It  was 
subordinate  to  the  genus  in  that  it  comprehended  fewer  attri¬ 
butes  and  contained  fewer  individuals.  It  was  an  interme¬ 
diate  category  between  the  individual  and  the  genus,  and 
by  the  nature  of  the  case  its  limits  were  fixed  and  definite. 

When,  therefore,  Ray,  and  after  him  Linnaeus,  used  this 
word  to  designate  a  group  of  animals  and  plants  they 
carried  into  the  new  class  the  old  element  of  fixity  and  rela¬ 
tionship  which  inhered  in  the  logical  term.  The  consequence 
of  this  was  that  the  word  bore  a  false  connotation,  which 
led  to  much  misapprehension  and  confusion  of  thought  when 
the  question  of  specific  genesis  began  to  be  discussed.  I 
feel  convinced  that  it  is  owing  to  a  preexisting  idea  of  the 
logical  or  metaphysical  meaning  of  n  the  term  species  that 
so  many  theological  writers  fail  to  apprehend  the  meaning 
of  such  a  phrase  as  “modification  of  species  by  descent/’ 
At  all  events  the  term  is  a  misleading  one  on  account  of 
its  ancestry  and  if  we  accept  it  in  the  sense  in  which  Lin¬ 
naeus  used  it,  the  phrase  “modification  of  species,”  “origin 
of  species,”  either  by  natural  selection,  or  by  any  other 
factor  is  a  contradiction  in  terms. 

Of  course  Linnaeus  believed  in  real  species.  In  his  day 
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little  or  nothing  was  knl*\vn  of  the  actual  history  of  past 
life  on  the  globe  and  to  him  species  were  what  they  had 
always  been.  “  Totidem  nume ramus  species  quot  in  principio 
formae  sunt  ereatae,"  (we  reckon  as  many  species  as  there 
were  forms  created  in  the  beginning).  And  this  belief  in 
the  immutability  of  what  are  called  species  persisted  until 
the  middle  of  the  present  century.  And  that  too  in  spite 
of  the  efforts  of  such  thinkers  as  Lamarck  and  Robert 
Chambers,  the  author  of  The  Vestiges  of  Creation.  Unless  we 
can  divest  our  minds  of  the  metaphysical  idea  of  species 
whenever  we  use  the  word  in  a  biological  sense,  we  shall 
utterly  fail  to  perceive  the  bearing  and  validity  of  the  argu¬ 
ments  either  for  or  against  it.  Species  as  we  now  use  it, 
is  simply  a  traditional  word  designating  a  category  of  clas¬ 
sification.  It  denotes  no  objective  existence.  In  other 
words,  as  Lankester  expresses  it,  species  as  well  as  genera, 
orders,  and  classes  are  but  subjective  expressions  of  a  vast 
ramifying  pedigree  in  which  the  only  objective  existences 
are  individuals. 

The  doctrine  of  evolution,  or  the  transformation  of  the 
homogeneous  into  the  heterogeneous  by  means  of  successive 
differentiations  is  not  new.  It  is  not  even  modern.  You 
may  find  it.  imperfectly  conceived,  it  is  true,  in  the  spec¬ 
ulations  of  the  Hindus  and  Greeks  over  two  thousand  years 
ago.  Anaximander  of  Miletus,  611  b.  c.,  was  a  thorough¬ 
going  evolutionist  for  his  day.  He  taught  that  the  earth 
had  originally  been  evolved  from  a  fluid  state.  Living 
beings  arose  by  gradual  development  out  of  the  elementary 
moisture  under  the  influence  of  heat.  Land  animals  were 
originally  fishes  which  had  acquired  their  present  form 
through  the  drying  up  of  the  surface  of  the  earth.  As  all 
things  were  developed  from  the  original  matter  so  they 
finally  declined  into  that  whence  they  had  their  origin. 

Still  more  remarkable  as  anticipating  the  survival  of  the 
fittest  was  the  cosmogony  of  Empedocles,  who  was  born 
about  5Q0  b  c.  His  theory  of  the  origin  of  animals  is 
absurd  enough  to  our  eyes.  Plants  were  first  formed  by 
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springing  spontaneously  from  the  earth  and  after  them 
came  the  animals.  Of  the  latter  their  different  parts  formed 
themselves  independently  so  that,  at  first,  eyes,  arms,  legs, 
etc.,  existed  separately.  These  subsequently  were  joined 
together  by  Love — one  of  the  two  contending  principles  of 
Empedocles — and  living  beings  were  formed.  As  a  result 
of  this  promiscuous  combination  many  monstrosities  were 
formed  which  perished,  but,  according  to  Empedocles 
(and  this  is  where  he  foreshadows  the  “survival”  theory) 
those  combinations  which  were  capable  of  subsisting  per¬ 
sisted  and  propagated  themselves  by  the  ordinary  mode  of 
generation,  while  those  that  were  incapable  perished. 

To  consider  in  detail  the  various  evolutionary  specula¬ 
tions  of  the  ancient  Greek  schools,  and  of  the  mediaeval 
philosophers  would  extend  this  paper  to  an  inordinate  length 
without  corresponding  advantage.  I  must  even  resist  the 
temptation  to  dwell  upon  the  alluring  speculations  of  the 
ingenious  Lord  Monboddo,  who  held  that  men  were  simply 
apes  who  had  worn  away  their  tails  by  sitting  upon  them, 
and  come  to  the  true  beginning  of  the  evolution  hypothesis. 

The  first  of  modern  writers  to  give  definite  form  to  what 
had  hitherto  been  vague  speculation  rather  than  logical  in¬ 
duction  was  the  great  French  naturalist,  Lamarck,  who  in 
his  Philosophie  Zoologique  endeavored  to  show  how,  by  the 
influence  of  surroundings,  habits  of  life,  etc.,  all  existing 
species  of  animals  have  descended  from  other  previously 
existing  different  species.  The  propositions  of  Lamarck 
were  well  reasoned  out,  and  from  his  standpoint  were  log¬ 
ically  conclusive,  but  they  met  with  but  slight  favor  gen¬ 
erally,  for  the  dominance  of  the  “special  creation”  belief 
was  too  general  for  so  radical  a  theory  to  win  many  fol¬ 
lowers. 

It  is  to  be  regretted  that  until  very  recently  Lamarck’s 
theories  have  scarcely  received  the  attention  they  deserve. 
His  fame  has  been  so  eclipsed  by  that  of  his  illustrious 
successor,  Darwin,  that  until  within  a  short  time  compar¬ 
atively  few,  even  among  naturalists,  regarded  his  theories 
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with  serious  consideration.  But  time  brings  about  its  re¬ 
venges  One  of  the  weak  points  of  Darwin’s  theory  is  that 
it  largely  ignores  the  effect  of  environment,  of  changes  in 
the  condition  of  life,  and  of  effect  of  use  and  disuse  of 
parts  in  modifying  form  and  size.  It  was  just  these  factors 
that  Lamarck  insisted  on  as  being  the  prime  causes  of 
specific  variation  in  animals.  Naturalists  are  now  coming 
to  recognize  the  importance  of  these  elements  and  the  rise 
of  a  neo- Lamarckian  school  of  evolutionists  is  a  hopeful 
sign  of  progress  toward  a  final  solution  of  the  great  biolog¬ 
ical  problem. 

Another  important  contribution  to  the  question  was  the 
anonymous  publication  by  Robert  Chambers  of  his  once 
famous  Vestiges  of  Creation  In  this  book  the  author  put 
forth  a  generalized  theory  of  evolution  which  affirmed  that 
the  various  species  of  animals  and  plants  had  been  produced 
in  succession  by  the  action  of  an  unknown  law  of  develop¬ 
ment  aided  by  the  conditions  of  environment.  This  book 
produced  a  great  commotion  in  the  intellectual  world,  but 
it  was  too  general  in  its  treatment  —  too  lacking  in  detailed 
explanation  of  the  methods  of  variation — to  make  it  accept¬ 
able  to  naturalists. 

Such  was  the  position  of  development  theory  when  in 
1859  Charles  Darwin  put  forth  his  epoch-making  book. 
The  Origin  of  Species  by  means  of  Natural  Selection.  Darwin’s 
theory  as  he  first  enunciated  it  was  a  comparatively  simple 
one.  It  did  not  profess  to  deal  with  the  philosophical  aspect 
of  the  question,  for  which  its  author  was,  both  by  nature 
and  training  unfitted,  nor  did  Darwin  attempt  to  consider 
it  in  its  ethical  relations.  He  offered  it  as  a  naturalist’s 
solution  of  the  problem  concerning  the  method  by  which 
the  flora  and  fauna  of  the  earth  became  what  they  now  are. 
In  doing  this  he  assumes  the  existence  of  matter  and  life, 
but  does  not  attempt  to  account  for  their  origin  further  than 
to  attribute  them  to  a  Creator,  which  word,  however,  he 
does  not- define.  He  affirms  the  efficiency  of  physical  causes 
to  produce  the  effects  which  are  manifested  in  the  variety 
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and  relationship  of  the  animal  and  vegetable  world  as  at 
present  constituted.  Put  in  its  simplest  form  Darwin’s  theory 
was  that  all  living  beings  on  the  surface  of  the  earth  have 
descended  from  a  primordial  animalcule  through  successive 
stages  by  the  operation  of  three  general  laws,  to  wit:  hered¬ 
ity,  variation,  and  natural  selection,  or  the  survival  of  the 
fittest. 

By  the  law  of  heredity  offspring  are  like  their  parents; 
but  while  this  is  true  as  to  the  essential  characteristics  of 
the  offspring  they  usually  vary  more  or  less,  not  only  from 
their  parents,  but  from  one  another,  in  many  minor  par¬ 
ticulars.  It  is  well  known  that  all  animals  and  plants  tend 
to  increase  in  a  geometrical  ratio,  so  that,  unless  some  check 
had  been  put  upon  production  life  would  be  impossible. 
For  example:  One  of  the  flesh-flies,  Musca  carnaria ,  pro¬ 
duces  20,000  larvae.  In  the  pupa  stage  each  parent  fly 
would  be  increased  ten  thousand  fold  in  a  fortnight.  Sup¬ 
posing  that  this  propagation  went  on  unchecked  for  three 
months  at  the  end  of  the  summer  there  would  result 
1,000,000,000,000,000,000  such  flies  for  every  parent  fly.  As 
with  insects  so  with  every  other  class.  The  number  of 
those  destroyed  vastly  exceeds  the  number  which  come  to 
maturity,  and  hence  in  so  many  cases  the  provision  for  the 
perpetuation  of  the  individual  and  of  the  race  is  made  on 
such  a  magnificent  scale. 

Since  then  there  are  so  many  more  beings  born  than 
can  find  sustenance  there  must  be  a  continual  struggle  for 
existence,  those  that  are  stronger  killing  those  that  are 
wTeaker,  while  millions  perish  in  the  egg  through  accidents, 
through  physical  agencies,  and  by  being  devoured  by  other 
animals. 

Here  comes  in  the  law  of  natural  selection.  Darwin 
argued  that  if  in  the  variation  of  any  individual  the  devi¬ 
ation  from  the  parent  form  was  such  as  to  give  it  an  ad¬ 
vantage  in  the  struggle  for  existence,  it  will  survive,  while 
less  favored  individuals,  or  those  in  which  the  variation 
is  disadvantageous  to  its  existence,  will  be  destroyed.  By 
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the  law  of  heredity  thd  favorable  variation  will  be  trans¬ 
mitted  by  those  possessing  it  to  their  offspring  and  by  the 
latter  in  turn  to  their  progeny.  Numerous  variations  being 
acquired  and  transmitted,  it  happens  that  in  the  course  of 
time  certain  races  will  be  found  to  have  departed  very  widely 
from  the  parent  stock,  and  to  have  acquired  marked  char¬ 
acters  which  thoroughly  differentiate  them  from  their  con¬ 
geners. 

Thus  gradually  changes  of  structure  come  about  and 
lead  to  the  production  of  those  differences  which  we  denom¬ 
inate  species,  genera,  families  and  orders.  Darwin  showed 
how  man,  by  careful  breeding  was  able  to  make  a  “selection  ” 
of  any  desired  character  and  to  perpetuate  it.  In  the  same 
way  nature  “selected”  those  individuals  which  were  most 
favorably  constituted  and  perpetuated  their  individualities, 
and  this  process  —  to  distinguish  it  from  selection  by  man  — 
he  called  natural  selection. 

Darwin’s  theory  was  a  very  attractive  one:  it  was  so 
simple  and  yet  so  comprehensive.  It  seemed  to  explain 
most  satisfactorily  what  had  hitherto  been  a  puzzle  to  nat¬ 
uralists:  the  dissimilarity  in  related  species  and  the  simi¬ 
larity  in  remote  species.  So  adequate  did  it  appear  that  it 
received  a  hearty  welcome  at  the  hands  of  naturalists,  and 
the  book  was  soon  translated  into  every  European  language. 

Nevertheless  the  acceptance  of  natural  selection  was  not 
universal.  Many  naturalists  like  Agassiz,  Lyell,  the  Duke 
of  Argyll,  and  Dawson,  rejected  it  altogether.  Others,  like 
Mivart,  Wiegand.  LeConte,  Cope,  and  Hyatt,  while  accept¬ 
ing  the  principle  of  evolution  denied  the  efficacy  of  nat¬ 
ural  selection  as  the  chief  factor  in  development,  and  en¬ 
deavored  to  account  for  the  phenomena  by  various  modifi¬ 
cations  of  Darwin’s  theory,  or  by  a  rehabilitation,  with 
variations,  of  Lamarck’s  discredited  transformism. 

That  the  theory  of  natural  selection  by  itself  is  inade¬ 
quate  to  account  for  all  the  phenomena  of  development  was 
practically  conceded  by  Darwin  himself  in  his  later  works. 
On  the  lines  laid  down  bv  Darwin,  natural  selection  takes 
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no  cognizance  of  design  in  the  order  of  nature  —  physical 
forces,  fortuitous  variations,  accidental  conditions  are  the 
only  controlling  influences  it  will  admit.  A  creature  be¬ 
comes  what  it  is  by  virtue  of  accident  alone.  There  can 
be  in  nature  no  such  thing  as  contrivance  (though  Darwin 
often  uses  the  word  figuratively).  One  of  the  strongest 
objections  to  the  efficiency  of  natural  selection  lies  in  the 
fact  that  an  incipient  useful  variation  may  not  only  be  of 
no  advantage  to  an  animal  or  plant  but  may  be  positively 
disadvantageous  unless  accompanied  by  concomitant  varia¬ 
tion  of  related  parts.  For  example,  an  increase  in  the  size 
and  consequently  the  weight  of  the  antlers  of  a  stag  would 
be  detrimental  instead  of  advantageous  to  that  animal,  unless 
accompanied  by  corresponding  increase  in  the  size  of  the 
muscles  of  the  neck.  In  other  words  a  variation  in  order 
to  be  useful  must  occur  under  conditions  which  render  its 
preservation  concurrent  with  so  many  accidents  of  place  and 
order  that  it  is  extremely  unlikely  that  it  should  be  of 
sufficiently  frequent  occurrence  to  affect  in  any  marked  de¬ 
gree  the  specific  type  In  many  cases,  an  organ  (formed, 
as  Darwin  affirms,  by  slow  fortuitious  variation)  may  be 
actually  injurious  to  its  possessor.  Thus  for  example, 
the  rudimentary  wing  of  a  bird.  Here  is  an  organ  which 
in  its  perfect  state  is  decidedly  advantageous  to  the  bird, 
but  in  its  rudimentary  state,  as  the  Duke  of  Argyll  points 
out,  it  is  useful  neither  for  swimming,  walking,  nor  flying. 
In  the  immense  periods  of  time  which  it  takes  to  bring  an 
organ  to  perfection,  the  rudimentary  wing  should,  on  Dar¬ 
win’s  premises,  have  been  aborted,  since  it  would  have  been 
distinctly  disadvantageous  to  its  possessor. 

Again  natural  selection  does  not  satisfactorily  account 
for  the  independent  origin  of  similar  structures  in  widely 
separated  groups,  such  as  the  eyes  of  vertebrates  and  cut¬ 
tlefishes,  and  the  bird’s  head  processes  in  the  polyzoa 
and  echini.  On  the  supposition  that  the  structures  of  ani¬ 
mals  are  made  up,  as  Darwin  affirms,  of  indefinite,  fortui¬ 
tous,  minute  variations,  the  chances  of  the  independent 
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accidental  occurrence,  preservation,  and  development  of  vari¬ 
ations  resulting  simultaneously  in  these  and  other  cases  is 
practically  infinite. 

Many  other  objections,  scientific,  metaphysical  and  teleo¬ 
logical,  have  been  offered  against  the  acceptance  of  natural 
selection  as  the  chief  factor  in  development,  which  for  want 
of  time  cannot  be  considered  here.  A  consideration  of  these 
and  the  objections  above  mentioned  leads  me  to  the  conclu¬ 
sion  that  while  natural  selection  may  be  and  undoubtedly  is 
a  factor  in  development,  it  is  not  the  chief  factor,  and  cer¬ 
tainly  not  the  only  one  in  the  case. 

From  the  first  Darwin  was  not  unaware  of  the  weakness 
of  his  theory  and  the  criticism  it  encountered  from  some 
of  the  ablest  naturalists  who  rejected  it  convinced  him  still 
more  of  its  inadequacy  as  a  whole.  He  therefore  supple¬ 
mented  it  by  a  theory  of  sexual  selection  which  he  believed 
would  account  for  much  of  the  specific  variation  which 
natural  selection  had  proved  incapable  of  explaining.  Sexual 
selection  is  thus  defined  by  Darwin:  “It  has  been  shown 
that  the  largest  number  of  vigorous  offspring  will  be  reared 
from  the  pairing  of  the  strongest  and  best-formed  males, 
vigorous  in  contests  over  other  males,  with  the  most  vigo¬ 
rous  and  best  nourished  females,  which  are  the  first  to  breed 
in  the  spring.  If  such  females  select  the  more  attractive, 
and,  at  the  same  time,  vigorous  males  they  will  rear  a  larger 
number  of  offspring  than  the  retarded  females  which  must 
pair  with  the  less  vigorous  and  less  attractive  males  .  .  . 
The  advantage  thus  gained  by  the  more  vigorous  pairs  in 
rearing  a  larger  number  of  offspring  has  apparently  sufficed 
to  render  sexual  selection  efficient.” 

Unquestionably  where  there  is  a  direct  competition  for 
the  female  the  weakest  males  will  either  be  destroyed  out¬ 
right  or  eliminated  by  reduced  opportunity  for  procreating, 
and  consequently  there  will  be  a  weaker  and  less  numerous 
progeny.  But  evidence  is  wanting  that  any  considerable 
number  of  males  is  thus  debarred  from  mating,  or  that  the 
vigorous  females  are  exclusively  acquired  by  the  vigorous 
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males.  Moreover,  contest  for  the  female  is  by  no  means 
a  universal  feature  of  animal  courtship.  Prior  appearance 
in  the  field  is  undoubtedly  quite  as  valuable  a  factor  and 
one  which  does  not  necessitate  physical  vigor.  In  an  ampli¬ 
fication  of  Darwin’s  sexual  selection  theory  Prof.  Geddes 
says:  “Just  as  man  can  in  a  short  time  give  beauty  to  his 
domestic  birds,  so  there  is  no  good  reason  to  doubt  that 
female  birds  in  thousands  of  generations  by  selecting,  as 
they  are  observed  to  do,  the  most  melodious  or  beautiful 
males,  might  produce  a  marked  effect,  and  many  sexual 
differences  are  thus  explained.” 

This  certainly  is  very  ingenious,  but  Professor  Geddes  is 
too  ready  to  accept  a  possible  means  for  an  ascertained  one.  If 
it  were  a  fact  that  the  females  of  animals  chose  their  mates 
on  account  of  the  attractiveness  of  the  latter  it  might  be 
assumed  that  this  was  a  vera  causa  of  sexual  variation.  But, 
in  the  first  place  sexual  variation,  such  as  is  here  described, 
is  practically  confined  to  birds  and  insects,  which  as  a  class 
are  brightly  colored.  A  cause  which  is  applicable  to  but 
two  or  three  classes  can  never  be  a  general  one.  Moreover 
it  is  doubtful  whether  it  is  true  even  of  birds  and  insects, 
for  it  assumes  on  their  part  a  comprehension  and  appreci¬ 
ation  of  physical  beauty  as  manifested  in  coloration,  which 
so  far  as  can  be  seen,  is  confined  to  man.  Naturalists  have 
not  yet  shown  that  even  the  highest  animals  possess  a  color 
sense.  We  know  that  savage  man  even  has  but  a  limited 
appreciation  of  color;  two  or  three  crude  and  glaring  tones, 
sharply  juxtaposed,  are  for  him  the  height  of  beauty.  What 
ground  is  there  then  for  assuming  that  insects,  for  example, 
so  far  below  man  in  the  scale  of  being,  have  a  more  devel¬ 
oped  color  sense  than  he  has,  and  are  attracted  not  merely 
by  brightly  contrasted  colors  but  by  those  beautiful  broken 
hues  and  delicate  harmonious  tones,  which  please  the  most 
educated  eye  and  gratify  the  most  refined  taste  in  man? 
I  do  not  deny  that  there  may  possibly  be  among  birds  a 
rudimentary  appreciation  of  a  certain  kind  of  beauty,  but 
that  it  is  to  any  extent  general  among  animals  or  is  in  any 


Organic  Evolution ,  Darwinism  and  the  Genesis  of  Species.  19 

degree  an  appreciable  factor  in  evolution,  I  greatly  doubt. 

In  1868,  Darwin  enunciated  his  provisional  theory  of 
Pangenesis  in  order  to  explain  the  phenomena  of  reproduc¬ 
tions  in  organisms.  As  this  theory  belongs  to  the  subject 
heredity,  a  discussion  of  it  here,  with  the  modifying  hypoth¬ 
eses  of  Jiiger,  Galton,  W.  R.  Brooks  and  others,  would  lead 
us  too  far  from  our  subject,  even  did  time  permit;  under 
another  aspect  the  principle  of  this  theory  has  been  made 
the  basis  of  a  development  hypothesis  by  Weismann. 

To  carry  out  the  principles  of  his  theory  to  their  logical 
conclusion,  Darwin,  in  1871,  published  his  “Descent  of 
Man,”  a  work  which  created  quite  as  marked  a  sensation 
as  his  “Origin  of  Species”  had  previously  done.  In  this 
book  Darwin  sought  to  show  that,  if  the  principle  of  nat¬ 
ural  selection  be  applicable  to  the  brute  creation,  there  is 
no  reason  why  it  should  not  be  applicable  to  man.  He 
sought  to  show  that  the  human  race  originally  sprang  from 
a  hairy  quadruped  of  the  anthropoid  group,  closely  related 
to  the  progenitors  of  the  orang-outang,  chimpanzee  and 
gorilla.  The  absence  of  any  remains  of  this  hypothetical 
being  was  attributed  to  the  imperfection  of  the  geological 
record,  and  the  very  small  portion  of  that  record  with  which 
we  have  any  acquaintance.  It  was  in  this  work  that 
Darwin  expounded  his  theory  of  sexual  selection.  The 
appearance  of  this  work  naturally  aroused  much  discussion. 
Many  naturalists,  who,  like  Wallace,  Mivart  and  others, 
admitted  the  principle  of  evolution,  denied  its  application 
to  man,  or,  if  they  admitted  that  evolution  might  apply  to 
man’s  body,  they  denied  that  it  could  account  for  his  mind 
or  soul.  Mivart  pointed  out  that  there  is  a  greater  gap 
between  the  highest  anthropoid  and  man  than  there  is  be¬ 
tween  such  anthropoid  and  the  quadrumana.  The  theory 
was  vigorously  attacked  by  others,  both  in  its  scientific  and 
ethical  aspects.  So  cogent  are  the  arguments  of  its  oppo¬ 
nents  that  the  probability  that  man’s  body  has  been  devel¬ 
oped  from  some  anthropoid  or  other  brute  ancestor  is,  to 
say  the  least,  not  proven,  while  the  arguments  in  favor 
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of  the  development  of  his  mental  and  spiritual  nature  from 
the  animal  nature,  are  so  far  without  any  valid  foundation 
either  in  science  or  in  logic. 

But  the  advent  of  Darwin’s  “Descent  of  Man”  was  fol¬ 
lowed  by  a  flood  of  more  or  less  valuable  treatises  on  the 
subject  by  scientists,  clergymen  and  laics.  The  doctrine 
of  evolution,  and  even  that  of  natural  selection,  was  applied 
to  every  category  of  knowledge,  metaphysics,  ethics,  religion, 
art,  and  industry.  In  most  instances  these  conclusions  are  , 
more  imaginative  than  valid,  and  in  many  cases  a  fancied 
analogy  is  made  to  do  duty  for  both  cause  and  effect.  Lack 
of  scientific  training,  combined  with  a  vivid  imagination, 
is  responsible  for  much  of  the  non -technical  evolutionary 
literature  of  the  present  century. 

Vast  was  the  influence  which  Darwin  exerted  on  the  scien¬ 
tific  thought  of  the  time,  and  the  stimulus  which  he  gave 
to  scientific  investigation,  no  less  than  to  scientific  specula¬ 
tion,  cannot  easily  be  estimated.  Nevertheless,  brilliant  as 
were  his  generalizations,  they  failed  to  account  satisfactorily 
for  the  phenomena  upon  which  they  had  been  brought  to 
bear.  Many  naturalists,  like  Mivart  and  Asa  Gray,  while 
holding  to  the  doctrine  of  evolution,  denied  the  efficacy  of 
purely  natural  and  accidental  variations  alone  in  accounting 
for  the  phenomena  of  specific  genesis.  Others,  like  Romanes 
and  Wallace,  while  agreeing  in  the  main  with  Darwin, 
either  modify  natural  selection  or  relegate  it  to  a  subordi¬ 
nate  place.  Wallace  probably  stands  nearer  to  Darwin  than 
any  other  naturalist  of  the  present  day,  and  even  he  excludes 
man  from  the  operation  of  natural  selection  and  altogether 
rejects  Darwin’s  hypothesis  of  sexual  selection.  Within  a 
few  years  a  new  school  of  evolutionists  has  arisen,  headed 
by  Weismann  and  represented  in  England  by  many  natural¬ 
ists,  with  Lankester  at  their  head.  The  fundamental  doc¬ 
trine  of  this  school  is  heredity.  Its  supporters  deny  the 
possibility  of  the  transmission  of  acquired  characters  and 
refer  the  origin  of  variations  to  the  germ-plasm  of  the 
sexual  elements,  which  cannot  be  influenced  but  preserves 
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unchanged,  the  reproduction  cells.  Weismann’s  theory  has 
been  opposed  with  considerable  ingenuity  and  skill  by 
Mivart,  in  his  “  Recent  Essays,”  and  by  Spencer,  in  the 
Contemporary  Review/ for  February,  March,  and  May,  of 
this  year  (1893).  The  question  of  its  validity  would  appear 
to  be  one  of  fact.  If  acquired  characters  can  be  shown  to 
be  transmissible,  the  germ-plasm  theory  falls  to  the  ground. 
The  solution  of  “nature’s  organic  riddle,”  as  Mivart  calls 
it,  seems  to  me  to  be  brought  much  nearer  by  the  contri¬ 
butions  of  one  or  another  of  the  newer  schools  of  evolution. 
The  neo-Lamarckian  school — of  which  Spencer  is  a  prom¬ 
inent  representative  —  marches  in  the  right  direction.  Too 
little  importance  was  attached  to  the  significance  of  individ¬ 
ual  functiqn,  and  to  the  influence  of  environment  and  habit,  by 
the  earlier  evolutionists.  That  these  factors  are  now  obtain¬ 
ing  a  proper  recognition  is  unquestionably  an  important 
advance. 

Still  more  important  are  the  conclusions  of  Niigleli, 
Eimer,  Gray  and  Cope,  which  go  to  show  that  variation 
takes  place  along  a  few  definite  lines,  and  that  the  origin 
of  species  is  to  be  sought  in  the  development  of  the  inter¬ 
nal  condition  of  the  species,  which  environment  and  selection 
influence,  but  do  not  control.  Another  most  important 
contribution  to  the  question  will  be  found  in  the  views 
recently  expressed  by  Professor  Geddes.  This  naturalist 
holds  that  hitherto  all  theories  have  started  with  the  indi¬ 
vidual  as  a  unit,  making  the  origin  and  differentiation  of 
the  structures  and  functions  of  the  individual  the  primary 
problem,  giving  a  secondary  place  to  the  differentiation  of 
reproduction  and  species  —  i.  e.  as  regards  processes.  This, 
according  to  Geddes,  is  an  artificial  and  unnatural  view. 
He  lays  great  stress  on  the  species-maintaining  process, 
holding  that  we  must  keep  in  mind  the  living  continuity 
of  the  species,  which  he  affirms  is  a  continuous  underlying 
chain  of  unicellular  reproductive  units  to  which  the  individ¬ 
ual  differentiation  is  only  subsidiary.  But  whatever  value 
may  be  assigned  to  the  various  forms  and  modifications  of 


22  Proceedings  of  the  Newport  Natural  History  Society. 

the  theory  of  development,  no  system  can  be  considered 
satisfactory  which  leaves  out  of  the  question  the  influence 
of  that  still  obscure  force,  or  group  of  forces,  which  has 
long  been  included  in  that  much  discredited  term  vitalism 
or  vitality.  The  phenomena  of  vitality  are  unceasing,  and 
the  attempt  to  explain  them  on  purely  physical  grounds 
has  signally  failed.  It  is  not  necessary  to  regard  “vital 
force  ”  as  a  sort  of  supernatural  entity  having  no  relation 
to  the  other  forces  of  nature;  ultimately  it  will  no  doubt 
be  correlated  with  the  known  forces  of  light,  heat,  and 
electricity.  But,  whatever  we  call  it,  there  is  something 
beyond  the  purely  physical  forces  which  distinguishes  living 
from  dead  protoplasm;  something  beyond  heat  or  electricity 
which  determines  the  functions  and  the  structures  of  living 
beings.  To  leave  this  determining  potency  out  of  consid¬ 
eration  in  treating  of  the  development  of  organized  beings, 
is,  I  maintain,  to  fail  to  take  account  of  one  of  the  chief 
factors  in  the  development  of  life  upon  our  globe. 


SOME  NOTE 


1 


By 


ON  OUR  NATIVE  BIRDS* 

DARIUS  BAKER. 


I  feel  out  of  place  in  addressing  you  to  night.  I  belong, 
as  it  were,  to  the  primer  class,  and  the  desultory  notes 
which  I  shall  read  are  only  the  observations  of  a  beginner 
in  one  corner  of  the  wide  field  of  investigation  open  to 
students  in  natural  history.  It  is  a  curious  fact  that  we 
can  go  through  the  world  with  our  eyes  open,  and  yet  fail 
even  to  see  the  greater  part  of  the  bird,  insect  and  plant 
life  about  us,  to  say  nothing  of  having  any  real  knowledge 
of  it.  Since  boyhood  the  commoner  kinds  of  birds,  like  the 
robin,  blackbird,  crow,  swallow,  bluebird  (rarely  seen  here, 
it  is  true)  and  some  others  have  been  known  to  me;  but 
till  quite  recently  I  never  dreamed  that  we  have  so  many 
and  such  beautiful  feathered  visitors. 

One  day,  two  or  three  years  ago,  I  saw  on  my  lawn  a 
bird  about  two-thirds  as  long  as  a  robin,  with  beautiful 
crimson  body  and  brown  wings  and  tail  just  tinged  with 
red.  Inquiry  of  our  good  friend,  Mr.  Parmenter,  wise  in 
bird  lore,  elicited  the  suggestion  that  it  was  probably  a 
purple  finch,  as  it  indeed  was.  To  some  of  you  the  state¬ 
ment  that  I  have  no  recollection  of  seeing  his  counterpart 
before  will  seem  astonishing.  It  appears  absurd  to  me  now, 
for  he  has  come  to  be  an  old  acquaintance  and  a  favorite. 
He  is  so  frequently  seen  on  our  lawns  and  in  the  trees 
about  our  houses,  has  so  charming  a  song,  and  withal  is 
so  beautiful  that  it  is  remarkable  that  he  is  not  more  gen¬ 
erally  admired.  His  name  is  not  very  satisfactory,  as  his 
color  has  no  suggestion  of  purple,  so  far  as  my  observation 
goes.  The  female  is  quite  soberly  brown,  with  only  the 
faintest  suggestion  of  red. 
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One  day,  from  my  window,  I  had  a  glimpse  of  their 
wooing.  She  was  upon  the  lawn,  hopping  about,  intent 
only,  to  all  appearances,  upon  getting  food.  With  wings 
outspread,  he  circled  about  her,  unnoticed  apparently,  ex¬ 
cept  that  occasionally,  with  sudden  rush,  she  would  vigo¬ 
rously  peck  at  him,  after  the  manner  made  so  familiar  by 
the  marital  quarrels  of  the  English  sparrows  in  our  streets. 
At  length,  however,  he  started  up  and,  poised  just  above 
her,  fluttering  as  if  in  frenzy,  he  poured  out  a  song,  the 
longest  and  sweetest  I  ever  heard  from  one  of  his  kind. 
In  the  bright  sunlight  his  gloriously  handsome  crimson  body 
was  a  delight  to  the  eye.  Whether  she  had  the  heart  to 
resist  an  appeal  of  love  from  such  a  vision  of  beauty  I  do 
not  know,  for  they  flew  away,  and  I  saw  and  heard  no 
more  of  that  bit  of  romance  in  feathered  life. 

It  is  pretty  generally  accepted  in  these  days  that  physical 
life,  in  its  present  condition,  is  the  resultant  of  purely 
selfish  conflicts  for  existence,  continued  through  ages,  in 
which  altruism  had  no  place,  and  in  which  the  fittest  (mean¬ 
ing  the  most  powerful)  alone  survived.  In  such  conflict, 
however,  no  doubt  agility  and  intelligence  often  triumphed 
over  mere  size  and  strength.  Almost  every  one  has  seen 
a  crow  pursued  by  a  king-bird,  and  has  noticed  that  the 
former  never  tries  to  defend  himself  from  his  small  and 
active  enemy,  but  flies  stolidly  forward  until  he  can  find 
protection  in  some  tree  or  thicket.  Indeed,  the  crow  to 
me  has  always  seemed  to  be  a  rather  dull,  clumsy  and  un¬ 
interesting  fellow. 

There  was  a  commotion  among  the  crows  one  morning 
last  summer  at  Tiverton.  A  large  flock  of  them  was  flying 
about  just  above  the  tops  of  the  trees  at  one  particular 
point,  and  as  each  individual  crow  appeared  to  be  cawing 
to  the  utmost  of  his  ability  the  result  was  a  large,  though 
not  very  harmonious,  chorus.  There  was  evidently  a  dis¬ 
turbing  element  present,  which  upon  closer  inspection  I 
discovered  to  be  two  hawks  of  some  kind,  which  were 
slowly  and  gracefully  circling  around  just  above  them. 
Presently,  to  my  surprise,  I  observed  that  the  crows  were 
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attacking  the  hawks,  and  that  the  latter  were  endeavoring 
to  get  out  of  their  reach  by  mounting  higher,  inasmuch  as 
the  crow  is  ordinarily  in  no  sense  a  high  flyer.  As  the 
hawks  arose  in  their  circling  flight  several  of  the  crows, 
mounting  rapidly  abo\Je  them,  would  dart  down  at  the  backs 
of  their  enemies.  Occasionally,  when  thus  attacked,  I  could 
sec  a  sudden  swaying  movement  on  the  part  of  the  hawk, 
such  as  a  blow  upon  one  of  his  outstretched  wings  would 
naturally  produce.  There  was  no  counter-attack  upon  the 
part  of  the  larger  birds;  they  simply  circled  higher. 

Before  long  the  greater  part  of  the  crows,  as  they  were 
already  far  above  their  ordinary  flight,  descended  and  set¬ 
tled  in  the  tops  of  the  trees.  But  a  dozen  or  so  angry  and 
venturesome  fellows  still  kept  up  their  attacks.  One  of 
the  hawks  seemed  to  be  an  especial  object  of  antipathy, 
for  the  other,  sliding  off  to  the  north  as  he  mounted,  in  a 
short  time  was  left  alone  by  his  assailants.  This  attacking 
squad  gradually  dropped  off,  one  by  one,  until,  when  they 
were  so  high  up  as  to  be  with  difficulty  kept  within  vision, 
only  two  courageous  crows  were  left,  and  as  one  of  them 
began  to  descend  I  queried  whether  or  not  the  hawk  would 
not  turn  the  tables  and  pounce  upon  the  crow  as  the  latter, 
in  his  downward  plunge  for  the  attack,  of  necessity,  passed 
on  below  the  former.  But  he  attempted  nothing  of  the 
kind,  and  it  has  occurred  to  me  that  perhaps  the  hawk 
cannot  successfully  strike  a  flying  bird,  and  that  something 
comparatively  stationary  must  be  the  object  of  his  attack. 
Be  that  as  it  may,  the  remaining  crow,  who  may  reason¬ 
ably  be  regarded  as  the  leader  of  the  flock  in  emergencies, 
after  making  one  final  plunge  at  the  hawk,  swiftly  descended 
and  rejoined  his  companions,  who  sent  out  their  exultant 
caws  of  triumph  at  the  discomfiture  of  the  foe.  I  inferred 
that  an  attack  —  actual  or  threatened  —  upon  some  crow’s 
nest  was  the  cause  of  all  this  to  me  unexpected  exhibition 
of  pugnacity.  At  any  rate,  my  respect  for  old  black  crow 
was  increased. 

One  day,  while  walking  down  Willow  Lane,  which  leads 
from  the  West  Main  Road  to  the  Portsmouth  railroad  station. 
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and  watching  the  finches  and  yellow  warblers  in  the  willows 
by  the  side  of  the  road,  my  attention  was  suddenly  attracted, 
by  a  commotion  among  the  birds,  to  a  tree  standing  by  a 
stone  wall  in  one  of  the  fields  close  at  hand.  Almost  in 
an  instant  there  was  a  large  gathering  of  birds,  consisting 
principally  of  robins  and  sparrows,  but  with  others  inter¬ 
mingled,  which  flew  about  the  tree  in  a  most  excited  man¬ 
ner,  uttering  their  notes  of  alarm  and  distress.  Occasionally 
some  of  them  would  dart  down  at  the  stone  wall,  as  if  to 
throw  themselves  against  it.  For  some  time  I  could  get 
no  clue  to  the  cause  of  all  this  excitement.  I  fancied 
that  perhaps  a  snake  had  made  an  attack  upon  some  nest. 
But  as  I  watched  the  point  of  attack  of  the  birds  as  they  dart¬ 
ed,  screaming  and  scolding,  at  the  wall,  the  secret  was 
out  upon  discovering  a  weasel  working  his  way  along  within 
it.  I  had  a  good  view  of  him,  but  I  could  not  see  that  he 
had  anything  in  his  mouth.  But  apparently  the  birds  instinc¬ 
tively  regarded  him  as  we  would  a  robber  in  our  houses. 
He  soon  disappeared,  but  it  was  a  long  time  before  the 
noise  and  excitement  among  the  birds  passed  away.  These 
two  incidents  seem  to  show  that  in  some  way,  in  the  face 
of  a  common  enemy,  the  birds  recognize  that  in  union  there 
is  strength,  and  that  for  common  defense  they  sink  for  the 
time  individual  differences. 

A  small  ravine  just  east  of  the  railroad  station  at  Tiv¬ 
erton  is  the  home  of  many  cat-birds  in  summer.  In  some 
respects  cat-birds,  although  not  unhandsome,  are  to  me 
rather  uncanny  creatures.  Their  characteristic  notes  are 
actually  feline  in  sound,  while  their  jerky,  tilting  motions 
as  they  peer  out  at  you  from  the  thickets  suggest  distrust¬ 
fulness,  and  are  unattractive.  But  I  like  to  hear  them  when, 
undisturbed  and  unapprehensive,  they  give  themselves  up 
to  song.  It  is  a  pinchbeck  affair,  it  is  true,  quite  weak 
and  thin,  a  medley  in  which  you  catch  distinct  resemblances 
to  the  songs  of  other  birds — for  he  is  a  mocking-bird.  Often 
have  I  caught  the  robin  strain  in  his  song.  But  after  all 
it  sounds  like  only  an  imitation,  as  if  he  were  trying,  all  by 
himself  in  a  shy  sort  of  way,  to  see  whether  he  can  sing 
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the  songs  with  which  the  air  is  melodious  as  well  as  the 
other  birds.  If,  tired  of  the  base  ball  game,  some  day,  at 
Morton  Park,  you  go  to  the  top  of  the  hill,  you  will  scarcely 
fail  to  hear  him  in  the  trees  along  by  its  edge. 

One  December  da^  last  winter  I  had  a  glimpse  of  what 
looked  like  a  brown  thrush,  in  a  tree  near  my  house.  As 
he  usually  seeks  a  warmer  climate  early  in  October,  there 
was  the  possibility  of  mistake.  But  in  the  following  month, 
when  there  were  several  successive  days  of  extremely  cold 
weather,  and  the  ground  was  so  covered  with  snow  as  to 
make  the  discovery  of  food  difficult  for  the  birds,  he  made 
his  appearance  again,  and  for  several  days  I  had  good  oppor¬ 
tunity  of  observing  him.  He  was  fond  of  perching  in  the  fir 
trees.  The  stress  of  cold  weather  overcame  his  shyness,  and 
at  times  he  would  sun  himself  in  plain  view,  and  occasionally 
fly  to  the  ground  near  the  kitchen  entrance,  and  amicably 
share  the  crumbs  with  the  English  sparrows.  Once  he  fed 
at  the  swill-can.  Now  and  then  he  would  peck  away  at 
some  particular  spot  of  the  frozen  ground,  as  a  robin  does 
when  searching  for  worms.  He  had  a  way  of  throwing  his 
body  forward  as  he  brought  his  bill  down,  so  that  he 
apparently  struck  quite  a  forcible,  hammer-like  blow.  He 
plainly  did  not  enioy  the  weather,  and  you  may  be  sure 
that  he  did  not  sing.  As  soon  as  a  thaw  came,  and  the 
ground  was  uncovered,  he  disappeared.  Ashe  lived  through 
that  very  cold  period,  I  presume  he  survived  till  spring. 
But  when  his  companions  rejoined  him  then,  what  a  story 
he  must  have  told  them  of  his  experiences,  and  what  tra¬ 
ditions  of  Arctic  suffering  on  the  part  of  their  ancestor 
will  be  handed  down  to  his  descendants. 

I  have  derived  much  pleasure  in  trying  to  identify  the 
numerous  varieties  of  warblers — active,  trim,  finely  colored 
little  fellows,  but  strangely  misnamed,  as  most  of  them  are 
indifferent  singers  I  take  pleasure  in  watching  the  marsh 
wrens  in  the  rushes  at  Easton’s  Pond,  with  their  curiously  in¬ 
complete  and  disappointing  song,  if  such  it  can  be  called;  in 
admiring  the  rich  coloring  of  the  orioles,  and  listening  to  their 
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mellow  notes;  in  catching,  with  favorable  opportunity,  the 
excited,  tumultuous  melody  of  the  bobolink,  suggestive  of 
tinkling  glass  pendants,  but  never,  to  my  mind,  of  anything 
resembling  his  name;  and  everywhere,  along  the  roadside 
and  in  the  fields,  in  hearing  the  soft,  musical  and  happy 
strains  of  the  song-sparrows.  A  pair  of  opera  glasses  and 
Grant’s  little  book,  “Our  Common  Birds  and  How  to  Know 
Them,”  have  been  valuable  aids  to  this  enjoyment. 

One  Sunday  afternoon  last  November,  Wilbur’s  Swamp, 
at  the  north  end  of  Kay  Street,  was  full  of  blackbirds,  both 
the  purple  grackle  and  the  red-wing.  There  were  hundreds 
of  them,  to  speak  within  bounds.  The  tops  of  the  bushes 
and  the  ground  near  by  seemed  black  with  them.  They 
were  noisy  and  restless.  Now  and  then  a  portion  of  them 
would  suddenly  start  up  and  off,  as  if  really  away  on  their 
journey  to  the  South,  but  invariably,  after  a  short  circling 
flight,  with  great  whir  of  wings,  they  would  come  back  and 
re-alight.  All,  however,  was  stir  and  excitement.  What 
they  talked  about  as  they  filled  the  air  with  their  unmusical 
quonk-a-rees ,  why  they  made  all  of  these  false  starts,  whether 
they  were  waiting  for  cover  of  darkness  or  not,  I  could  not 
tell,  inasmuch  as  I  was  only  a  human  being,  and  not  a 
blackbird,  and  quite  unable  to  understand  their  language. 
I  left  them  there,  but  doubt  not  that  by  the  morrow,  guided 
by  some  mysterious  knowledge  of  the  ways  of  nature,  they 
had  all  taken  their  flight,  and  left  us  to  our  winter  silence. 

Some  bright,  comparatively  mild  morning,  within  the 
next  three  weeks,  upon  awakening  early,  amid  the  chirping 
of  English  sparrows  your  ear  will  perchance  catch  an  un¬ 
usual  note,  which  as  you  become  fairly  awake,  resolves 
itself  into  the  full,  honest  and  hearty  song  of  the  robin. 
As  you  listen,  another  sound  may  greet  you,  and,  like  an 
echo  to  the  louder  voice  of  his  larger  brother,  you  hear  the 
soft,  melodious  matins  of  the  song-sparrow,  and  in  thus 
hearing,  you  will  realize  that  the  opening  of  spring  is  at 
hand,  and  that  the  vanguard  of  some  of  the  best  and  most 
welcome  of  our  summer  visitors  has  arrived. 


THE  HAIIy^TORM  OF  JULY  14,  1894* 


Bv  RICHARD  BLISS. 


The  tornado,  with  its  devastating  accompaniment  of  hail, 
which  visited  Newport  the  14th  of  last  July,  was  the  most 
violent  and  destructive  tempest  of  the  kind  ever  seen  here. 
The  western,  and  occasionally  the  middle,  portions  of  our 
country  are,  unfortunately,  but  too  familiar  with  these  vio¬ 
lent  disturbances  of  air  pressure,  and  all  parts  of  the  country 
are  visited,  now  and  then,  with  destructive  hail  storms,  in 
which  the  hailstones  sometimes  attain  a  remarkable  size. 
But  in  the  storm  of  last  July,  the  size  and  hardness  of  the 
hailstones,  and  the  extreme  violence  with  which  they  were 
thrown,  was  unprecedented — in  this  part  of  the  country  at 
least. 

The  first  indication  of  a  storm  on  the  day  referred  to 
was  seen  in  the  heavy  clouds  banked  up  in  the  northwest 
early  in  the  afternoon.  Shortly  after  three  o’clock  these 
clouds  assumed  an  unusually  threatening  appearance,  and 
showed  the  heavy  coppery  color  indicative  of  a  violent  tem¬ 
pest.  Very  soon  a  long  black  mass  of  cloud,  shot  with  gleams 
of  dull  red  and  yellow,  advanced  rapidly  toward  the  city  from 
Jamestown,  shutting  out,  as  it  advanced,  the  distant  and 
then  the  nearer  objects.  As  the  cloud  reached  the  water¬ 
front  the  squall  struck  the  city;  then  the  rain,  mingled 
with  a  few  small  hailstones,  fell  in  torrents.  Suddenly,  in 
the  midst  of  the  tearing  wind  and  rain,  with  its  accom¬ 
paniment  of  vivid  lightning  and  heavy  peals  of  thunder, 
the  air  was  filled  with  driving  masses  of  solid  ice  which 
tore  with  irresistable  fury  through  awnings,  windows,  win- 
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dow-shutters,  tin-roofing  and  shingles.  Small  branches  of 
trees  were  cut  or  blown  off,  and  flower  and  vegetable  gar¬ 
dens  were  crushed  to  earth  beneath  the  pelting  ice  balls. 
Numerous  horses,  terrified  by  the  thunder  and  lightning 
and  smarting  under  the  terrific  blows  of  the  hail,  broke 
loose  and  plunged  madly  through  the  streets.  Many  persons, 
too,  were  injured  by  the  hail  and  broken  glass,  which  were 
flying  everywhere,  but  fortunately  no  seribus  accidents  to 
humanity  are  recorded.  Three  horses  were  killed  in  the 
storm  —  one  by  broken  glass,  and  two  by  runaway  accidents. 

In  less  than  ten  minutes  the  hail  was  over,  and  the 
storm  receded  eastward  as  rapidly  as  it  had  advanced.  To 
those  who  then  ventured  abroad  the  city  presented  a  sorry 
sight.  The  streets  were  filled  with  wreckage,  the  ground 
was  white  with  the  fallen  hailstones,  and  the  northern  and 
western  sides  of  the  buildings,  which  had  borne  the  brunt 
of  the  tornado,  looked  as  if  they  had  been  subject  to  a 
vigorous  discharge  from  a  rapid-fire  battery.  Windows 
everywhere  in  the  track  of  the  storm  were  riddled.  The 
Perry  House  —  which  being  exposed  to  the  open  square  on 
the  northwest  afforded  an  excellent  target  for  the  hail  — 
had  scarcely  an  unbroken  window  (except  the  lower  plate- 
glass  ones)  on  its  front.  The  same  is  true  of  the  State 
House,  which  had  only  six  unbroken  lights  of  glass  on  its 
north  end,  while  on  the  west  front  more  than  eighty  lights 
were  broken.  It  is  stated  that  in  the  First,  Second  and 

Third  wards  not  a  house  or  barn  escaped  without  broken 

*  > 

windows,  and  that  many  had  nothing  but  broken  glass  on 
their  exposed  sides.  Of  course  the  greenhouses  suffered 
particularly,  and  the  losses  to  their  owners  were  very 
heavy.  Mr  Hodgson,  for  instance,  had  900  lights  of  glass 
in  his  greenhouses  broken. 

The  storm  covered  a  width  of  two  miles,  extending  from 
One  Mile  Corner  on  the  north,  to  Wellington  and  Narra- 
gansett  avenues  on  the  south.  Outside  of  these  limits  there 
was  but  little  rain,  and  very  little  hail. 

On  leaving  the  island  the  heaviest  part  of  the  storm  passed 
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out  to  sea ;  and  though  a  portion  of  it  covered  Little 
Compton,  and  the  southern  shore  of  Massachusetts  to  the 
eastward,  no  report  of  any  damage  there  has  been  received. 
Hail  fell  to  the  westward  in  Jamestown  as  the  storm 
advanced,  but  with  noting  like  the  severity  it  showed  in 
Newport. 

The  remarkable  devastation  accomplished  by  this  short 
tempesf  was  mainly  due  to  the  size  and  hardness  of  the 
hailstones,  and  incidentally  to  the  velocity  of  the  wind  which 
hurled  them  with  such  force  against  opposing  objects.  In 
all  hailstorms,  skylights  and  greenhouses  suffer  greatly,  but 
on  this  occasion  the  stones  were  shot  nearly  horizontally 
with  extraordinary  impetuosity,  which  accounts  for  the 
destruction  of  so  many  windows  in  buildings.  Not  infre¬ 
quently  the  stones  were  forced  through  the  window,  across 
the  room,  and  out  at  the  opposite  window.  Hailstones  and 
large  fragments  of  window  glass  were  shot  with  such  violence 
across  the  Reading  Room  of  the  Redwood  Library  (a  dis¬ 
tance  of  54  feet)  that  for  the  space  of  five  or  more  minutes 
passage  across  the  room  was  absolutely  impossible. 

An  examination  of  the  hailstones  after  the  storm  showed 
why  they  had  proved  so  destructive.  Many  of  them  meas¬ 
ured  between  seven  and  eight  inches  in  circumference.  One 
stone,  weighed  by  Mr.  Lommel,  gave  a  weight  of  four  and 
a  quarter  ounces.  Some  reports  stated  that  stones  weighing 
seventeen  ounces  had  been  found,  but  this  statement  is 
probably  incorrect 

In  form  the  stones  were  generally  spherical,  or  egg- 
shaped.  But  among  them  not  a  few  were  modeled  some¬ 
what  like  a  sea-urchin  —  domed  above  and  hollowed  beneath 
—  with  more  or  less  crenulated  edges.  Structurally  they  were 
composed  of  alternating  layers  of  hard  and  softer  ice  ;  but 
as  a  whole  they  were  remarkably  hard,  the  harder  portions 
being  as  dense  as  artificial  ice.  Many  of  the  hailstones 
when  broken  or  melted  showed  a  nucleus  of  sand  grains  or 
small  pebbles.  This  is  not  unusual  in  hailstones  formed  in 
active  thunderstorms,  some  of  the  sand  or  gravel  swept  up 
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from  the  ground  in  advance  of  the  storm  being  carried 
into  the  cloud-mass  where  it  serves  as  a. nucleus  for  the 
condensation  of  the  rain  or  snow. 

Except  in  its  accompaniment  of  large  hailstones  the 
storm  did  not  differ  essentially  from  other  similar  tornadoes. 
The  unusual  size  of  the  stones  was  unquestionably  owing 
to  the  convectional  currents  of  the  storm  area,  which  carried 
them  up  and  down  many  times  before  they  fell.*  In  all 
storms  of  this  class  the  rain  drops  in  the  cloud  are  carried 
upward,  from  the  low  levels  where  they  are  formed,  by  the 
central  ascending  currents,  to  a  height  where  the  tempera¬ 
ture  is  very  low,  and  where  they  are  converted  into  snow 
or  ice  pellets.  These  are  then  swept  down  by  the  descend¬ 
ing  currents  near  the  margin  of  the  storm,  particularly  at 
the  front  margin,  and  are  increased  in  size  by  the  deposi¬ 
tion  of  a  layer  of  damp  snow,  which  is  afterwards  frozen 
harder.  When  the  hailstones  make  this  circuit  of  the  storm 
cloud  but  two  or  three  times  they  are  not  of  large  size. 
But  it  sometimes  happens  that  when  the  convectional  cur¬ 
rents  are  very  powerful  the  stones  are  repeatedly  carried 
inward  at  the  base  of  the  cloud,  upward  through  its  centre, 
and  down  the  outer  margin,  receiving  with  each  rotation 
additional  layers  of  ice.  In  the  storm  of  last  July  the  cur¬ 
rents  must  have  been  of  unusual  strength,  carrying  the 
stones  up  and  down  the  cloud-mass,  until ,  the  ice  balls 
became  too  heavy  for  further  carriage  and  fell  into  the 
region  of  the  squall. 

The  thunder  squall  is,  as  is  well  known,  a  violent  out- 
rush  of  cool  wind,  at  the  base  and  in  front  of  the  storm, 
under  the  rising  inflow  of  the  warm  surface  wind.  It  occurs 
immediately  before  the  storm  breaks,  and  though  limited 
in  extent  its  violence  is  excessive,  as  is  shown  by  the  damage 
it  does  to  trees  and  the  comparatively  heavy  objects  which 
it  sweeps  into  the  air  along  with  the  lighter  dust  of  the 
roads.  The  remarkable  velocity  of  the  squall  in  this  storm 
will  account  for  the  almost  horizontal  direction  of  the  hail¬ 
stones.  They  were  swept  along  in  the  same  manner  as 
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objects  caught  up  from  the  ground,  but  they  acquired  addi¬ 
tional  momentum  by  the  height  from  which  they  had 
previously  fallen 

In  describing  the  s^prm  one  of  the  daily  papers,  speak¬ 
ing  of  the  storm-cloud  as  it  reached  the  city,  said:  “This 
cloud  was  evidently  met  by  one  from  the  east.”  This  is 
undoubtedly  an  error,  resulting  from  confounding  some  of 
the  detached  clouds  in  front  of  the  main  mass — possibly 
the  “squall  cloud”  —  with  another  storm  cloud.  In  all 
thunderstorms  there'  is  a  forerunner  of  elevated  cirro-stratus 
cloud,  sometimes  festooned  beneath,  often  extending  a  great 
distance  from  the  body  of  the  storm.  Besides  this  there 
usually  form  in  front  of  the  main  body,  and  at  a  lower 
level,  detached  clouds  which  increase  considerably  in  size 
before  being  overtaken  by,  and  coalescing  with,  the  storm- 
cloud.  It  was  probably  a  mass  of  such  clouds  which  the 
newspaper  reporter  took  for  another  storm  cloud  coming 
from  the  eastward. 


THE  MOOSE  AND  THE  CARIBOU  * 


By  WILLIAM  H.  TIBBETTS. 


The  American  moose  ( Alces  americana )  is  the  nearest 
living  relative  of  the  European  elk  ( A .  malchis )  and  these 
two  species  are  the  only  ones  of  their  genus.  By  some 
authorities  the  two  are  considered  to  be  identical,  while 
others  find  specific  distinctions  between  them. 

As  is  the  elk  in  Europe,  so  is  the  moose  in  America, 
the  largest  representative  of  the  deer  family,  and  among 
American  hunters  he  is  the  most  highly  prized  as  game. 
His  name  of  “moose”  is  said  to  be  derived  from  his 
Algonquin  Indian  name,  musu ,  signifying  “wood-eater.” 
He  is  very  different  from  the  wapiti  ( Cervus  canadensis )  to 
which  the  name  of  “American  elk”  has  been  given,  and 
which  is  not  an  elk  at  all  but  is  related  to  the  red  deer  of 
Europe. 

Moose  were  formerly  very  abundant  throughout  the 
region  extending  from  the  wilderness  of  Maine  westward 
to  the  Great  Lakes  and  beyond,  but  great  havoc  has  been 
wrought  among  them,  especially  during  the  last  twenty-five 
years,  by  the  pernicious  activity  of  professional  hunters 
and  self-styled  “sportsmen,”  who  kill  them  when  they 
are  comparatively  defenceless  during  the  period  of  deep 
snows.  Were  this  slaughter  not  checked  the  moose  would 
be  numbered  among  the  extinct  animals  of  America  before 
the  close  of  another  decade.  But  of  late  years  some  pro¬ 
tection  has  been  afforded,  and  now  comparatively  few  are 
killed  annually  in  the  United  States,  most  of  these  being 
in  northern  Maine  or  in  the  States  of  the  far  Northwest. 


♦Read  before  the  Society  March  30,  1896. 
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In  Maine  the  moose  are  protected,  except  during  a  short 
open  season  extending  from  October  15th  to  December  1st, 
and  even  then  the  sportsman  are  limited  to  one  bull  moose 
apiece.  Cows  and  the  calves  —  that  is  moose  less  than  a  year 
old — are  not  to  be  killed  at  all.  Similar  laws,  generally 
very  stringent,  exist  in  all  States  where  moose  are  found, 
and  also  in  all  the  Canadian  Provinces.  In  South  Dakota 
every  fifth  year,  beginning  with  1900,  is  to  be  a  close-time 
for  moose,  and  in  other  years  the  open  season  is  limited 
to  two  months.  New  York  and  Vermont  go  so  far  as  to 
absolutely  prohibit  the  killing  of  moose  at  any  time.  It  is 
said  that,  thanks  to  the  enforcement  of  the  game-laws  in 
Maine,  a  visible  increase  in  the  number  of  moose  has  already 
been  observed  in  that  State  in  the  past  two  years.  Con¬ 
cerning  the  caribou,  about  which  I  shall  speak  later,  similar 
laws  have  been  passed.  In  Maine  they  are  to  be  absolutely 
protected  for  six  years  from  October  15th,  1899.  In  New¬ 
foundland  they  are  protected  for  ten  years  from  January, 
1896,  and  in  Vermont  they  are  never  to  be  killed. 

In  appearance  the  moose  is  a  long,  awkward  animal,  his 
huge  head  and  broad  nose,  combined  with  a  short,  thick 
neck,  giving  him  rather  a  grotesque  look.  His  most  dis¬ 
tinguishing  feature,  however,  is  his  splendid  pair  of  broad, 
palmate  antlers,  and  happy  is  the  hunter  who  can  boast 
the  possession  of  such  a  pair  taken  from  an  animal  killed 
by  himself.  The  antlers,  which  exist  in  the  male  only,  fall 
off  and  are  renewed  every  year,  and  the  process  of  their 
development  is  a  very  curious  one.  During  the  first  year 
of  the  animal’s  existence  there  is  only  a  slight  protruberance 
or  knob,  as  a  horn,  but  with  each  succeeding  year  the 
number  and  size  of  the  branches  is  increased,  so  that  the 
age  of  the  animal  is  plainly  indicated ;  thus,  an  animal  with 
fourteen  prongs  is  fifteen  years  old.  The  old  antlers  fall 
off  in  February  and  the  new  ones  begin  to  appear  in  March. 
They  grow  rapidly  and  soon  begin  to  assume  their  regular 
form.  While  growing  they  are  covered  with  a  soft  skin  or 
“velvet”  and  are  very  hot,  so  fiercely  does  the  blood  cir- 
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culate  through  them.  When  the  antlers  have  attained  their 
full  size  the  bony  rings  at  their  base,  through  which  the 
blood-vessels  pass,  begin  to  thicken,  and  eventually  com¬ 
press  these  vessels,  so  that  the  “velvet”  is  deprived  of  its 
nourishment  and  the  antlers  cease  to  grow.  The  animal 
then  removes  the  “velvet”  by  rubbing  against  trees  or 
roots.  The  whole  bony  mass  of  the  antlers,  which,  in  a 
moose  of  six  years  of  age  or  over,  is  of  enormous  size, 
attains  its  full  growth  in  the  short  period  of  ten  weeks, 
and  the  rapidity  of  this  process  is  said  to  have  no  parallel 
in  the  whole  animal  kingdom. 

During  the  summer  months  and  in  early  autumn  the 
moose  is  a  great  traveller.  If  he  is  unmolested  he  proceeds 
slowly,  sometimes  in  company  with  his  cows,  but  often  alone, 
making  from  eight  to  twelve  miles  daily,  and  gathering  his 
food  upon  the  way  by  browsing  upon  the  young  and  tender 
leaves  of  the  white  maple,  the  birch,  hornbeam,  beach, 
cedar,  ground-hemlock  and  other  trees.  When  in  company 
with  his  cows  the  bull  leads  the  way,  the  herd  following 
in  single  file,  with  their  backs  to  the  wind,  but  facing  the 
wind  when  they  stop  to  feed.  Should  danger  threaten,  the 
bull  calls  his  cows  together  with  his  powerful  voice  and 
turns  to  face  his  enemy.  At  a  second  signal  from  him  the 
cows  retreat  to  a  place  of  safety  while  he  alone  remains 
until  all  danger  is  past.  A  single  moose,  once  alarmed, 
gets  over  the  ground  with  remarkable  speed  and  his  endur¬ 
ance  is  such  that  only  the  hardiest  of  hunters  can  ever  hope 
to  overtake  him.  He  does  not  proceed  after  the  manner 
of  the  common  deer,  with  long,  graceful  bounds,  but  in  a 
swinging  trot,  crashing  through  the  thickets  and  over  fallen 
trees  with  a  noise  that  may  be  heard  for  a  long  distance. 
Moose  are  very  fond  of  the  water,  and  generally  take  a 
daily  bath,  especially  when  persecuted  by  flies. 

In  winter  the  moose  form  what  are  called  “yards,”  that 
is  spaces  in  which  some  ten  or  twenty  of  them  live  together. 
These  “yards”  are  selected  with  great  care,  usually  upon 
some  southern  slope  as  a  protection  against  northern  winds, 
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but  more  especially  with  reference  to  a  food  supply.  The 
snow  in  these  spaces  is  kept  well  trodden  down  by  the 
passing  and  repassing  of  the  herd  in  their  search  for  food, 
which  at  these  times  principally  consists  of  the  bark  of  the 
yellow  birch.  Hunters  say  that  the  moose,  though  he  eats 
largely  of  this  bark,  never  completely  girdles  a  tree  but 
always  leaves  the  circle  unfinished,  so  that  the  further 
growth  of  the  tree  is  not  checked  and  a  future  supply  of 
food  is  thus  provided  for.  Another  of  his  favorite  foods  is 
the  moose-bush,  the  clusters  of  red  berries  of  which  are 
covered  by  an  enveloping  leaf,  so  that  they  are  not  con¬ 
spicuous,  and  the  moose  is  said  to  eat  but  sparingly  of 
these  berries,  so  as  to  preserve  the  supply  as  long  as  pos¬ 
sible.  During  the  four  months  or  so  that  the  moose  inhabit 
their  “yards”  they  naturally  lose  in  flesh,  and  are  quite 
thin  as  spring  approaches,  but  when  the  first  few  warm  days 
have  thawed  the  snow  they  commence  to  travel  again,  and 
so  find  a  better  supply  of  food  and  soon  begin  to  regain 
their  flesh. 

I  believe  that  there  is  but  one  thing  that  a  bull  moose  is 
really  afraid  of  and  that  is  a  man.  Of  horned  creatures  he 
has  no  fear,  and  he  has  often  been  seen  associating  with  do¬ 
mestic  cattle  in  their  pastures,  though  he  has  never  been 
observed  to  graze  as  they  do.  The  packs  of  wolves  which 
used  to  harrass  the  moose  in  the  Maine  forests  are  now  a 
thing  of  the  past,  and  the  panther,  or  “Indian  devil,”  is  a 
very  infrequent  visitor.  The  bear  is  the  only  native  animal 
which  can  compete  with  the  moose  in  single  combat,  and  he 
rarely  attacks  anything  but  the  cows.  The  whole  look  and 
bearing  of  the  bull  seem  to  show  that  he  feels  himself  to  be 
the  king  of  the  forest  He  is  certainly  twice  as  large  as  the 
next  animal  in  size,  and  he  is  equipped  with  a  formidable  pair 
of  horns  and  has  as  his  principal  weapons  his  sharp-edged 
fore-hoofs  with  which  he  can,  by  rearing,  strike  as  with  trip¬ 
hammers  and  cut  as  with  knives  These  hoofs  are  also  of 
great  aid  to  him  in  winter,  as  their  sharpness  enables  him  to 
walk  over  smooth  ice  which  is  less  easily  passable  to  other 
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animals.  Thus  he  is  not  obliged,  like  the  deer,  to  be  always 
on  the  lookout  for  his  safety. 

Have  you  ever  observed  the  difference  between  the  eyes 
of  a  moose  and  those  of  a  deer  ?  The  eyes  of  the  latter 
are  full  and  rolling  and  have  a  wide  range  of  vision,  so 
that  the  animal  can  see  to  the  right  and  left  of  him  as  well 
as  in  front,  but  those  of  the  former  are  smaller  and  deep- 
set,  and  are  less  alert  and  movable  than  in  the  deer. 
Whether  because  his  senses  are  duller,  or  because  he  is 
more  independent  of  danger,  the  moose  may  at  most  times 
be  far  more  readily  approached  than  the  deer.  Sometimes, 
if  he  has  not  recently  been  pursued,  he  will  take  no  notice 
of  a  man  coming  toward  him,  or  he  will  gaze  steadily  at 
the  intruder  until  the  latter  is  almost  near  enough  to  touch 
him.  It  has  often  happened  that  a  man  in  a  canoe  has 
actually  paddled  straight  into  a  bull  moose  feeding  in  the 
water  before  the  animal  has  taken  any  notice  of  his  presence. 
Moose  are  also  very  sound  sleepers  and  may  be  closely 
approached  without  fear  of  awakening  them. 

In  hunting  a  moose  that  has  once  been  started  the  usual 
method  is  to  walk  him  down.  A  man,  though  likely  to  be 
distanced  at  first,  can  out-walk  any  four-footed  creature  in 
the  long  run,  and  three  days  are  generally  sufficient  for  a 
hunter,  provided  he  can  keep  the  trail,  to  tire  out  the 
strongest  moose.  During  the  first  day  he  does  not,  ordi¬ 
narily,  see  his  moose  at  all  after  first  starting  him.  But  he 
follows  the  trail,  camping  when  it  gets  too  dark  to  follow 
any  longer,  and  resuming  his  pursuit  in  the  morning.  In 
the  course  of  an  hour  or  so  he  comes  upon  the  spot  where 
the  moose  has  passed  the  night,  having  lain  down  as  soon 
as  he  found  that  the  man  was  no  longer  following  him. 
On  the  second  day  the  hunter  will  observe  that  the  moose 
has  stopped  from  time  to  time,  as  if  to  rest  and  listen,  and 
very  likely  he  may  catch  a  glimpse  of  him,  now  and  then, 
before  sundown.  The  hunter  camps  upon  the  trail,  as  be¬ 
fore,  and  the  moose  lies  down  as  soon  as  the  hunter  ceases 
to  follow.  On  the  third  day  the  hunter  gets  still  nearer  to 
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the  now  tired  moose  and  sees  him  more  frequently,  and  at 
last,  at  some  time  during  the  day,  the  animal  seems  to 
decide  that  he  has  gofT?  far  enough,  and  turns  at  bay.  Now 
is  the  hunter’s  time  for  a  shot,  and  should  he  fail  to  disable 
the  moose,  the  moose  may  very  possibly  charge  at  him,  so 
that  he  will  be  obliged  to  take  to  a  tree  for  safety.  It  is 
sufficient,  however,  to  jump  behind  a  large  tree,  but  it 
must  be  large  enough  to  cover  the  man  completely,  for  the 
moose,  no  matter  how  furiously  he  may  advance,  will  not 
try  to  seek  the  man  out  unless  he  can  see  him  plainly, 
but  will  stop  short  and  stand  still,  waiting  for  him  to  re-ap- 
pear.  I  have  more  than  once  known  a  moose  to  crowd  a 
hunter  so  closely  behind  a  tree  that,  in  striking  with  his 
fore-feet,  he  would  strip  off  large  pieces  of  bark,  yet  the 
creature  would  stay  where  he  was  and  would  never  once 
think  of  looking  for  the  man  behind  the  tree. 

The  average  weight  of  a  full-grown  bull  moose  eight 
years  of  age  is  about  a  thousand  pounds.  Moose  are  sus¬ 
ceptible  of  being  tamed,  and  several  instances  are  recorded 
of  their  having  been  used  as  draught  animals  upon  farms  in 
Maine. 

The  caribou  ( Rangifer  caribou  or  R.  tarandus )  or  Amer¬ 
ican  woodland  reindeer,  is  closely  related  to  the  reindeer 
( Cervus  tarandus )  of  Northern  Europe,  if  not  absolutely 
identical  with  it.  Its  distinctive  name  of  “caribou”  is  a 
Canadian-French  one,  derived  from  the  Indian.  It  inhabits 
the  northern  United  States  from  Maine  to  Oregon,  and 
northward  through  Canada  to  the  treeless  plains,  where  it 
seems  to  be  replaced  by  another  species,  known  as  the  barren- 
ground  reindeer  (R.  groen/andicus). 

Unlike  its  European  relative,  the  caribou  does  not  seem 
capable  of  domestication.  It  roams  the  forests  in  large 
herds,  travelling  in  single  file,  each  herd  having  a  recog¬ 
nized  leader.  Paths  thus  worn  by  the  caribou  are  found 
throughout  the  Canadian  forests  and  are  often  of  great 
service  to  the  hunter. 

In  appearance  the  caribou,  though  one  of  the  fleetest 
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of  the  deer  kind,  is  rather  a  clumsy  animal,  having  a  long 
thin  neck  with  a  hump  at  the  base.  The  antlers,  which  are 
borne  only  by  the  males,  are  thin  and  but  slightly  palmate, 
and  are  sometimes  as  much  as  six  feet  in  length.  Thebrow- 
aqtlers,  which  point  straight  forward,  are  always  unequal. 
In  warm  weather  the  caribou  seeks  the  water  courses  and 
ponds,  feeding  upon  the  roots  of  the  cow-lily  or  upon  the 
wild  cranberry,  and  in  winter  he  leaves  the  lowlands  and 
seeks  the  highest  and  most  barren  mountains,  where  he 
subsists  upon  a  peculiar  sort  of  moss  which  is  found  on 
the  northerly  sides  of  the  rocks.  Caribou  never  “yard” 
like  the  moose. 

At  the  present  time  caribou  are  not  plenty  in  Maine, 
their  numbers  having  been  sadly  depleted  by  reckless  hunt¬ 
ing.  Many  have  been  trapped  by  makers  of  snow-shoes, 
the  skin  of  the  caribou  being  considered  superior  for  this  pur¬ 
pose,  as  it  is  extremely  light  and  tough,  and  is  also  water¬ 
proof.  It  is  to  be  hoped  that  the  laws  for  the  protection  of 
caribou,  which,  as  I  have  already  said,  prohibit  their  pursuit 
for  six  years,  will  have  the  effect  of  soon  increasing  their 
numbers. 


EDWARD  JENNER  AS  NATURALIST* 

By  H.  R.  STORER,  M.  D. 


Ladies  anjj  Gentlemen:  —  The  festival,  which  we  have 
met  this  evening  to  close,  marks  an  exceptional  centennial. 
Ordinarily  such  a  celebration  commemorates  a  century,  or 
even  two  centuries,  or  more,  dating  from  a  person's,  a 
city’s,  or  a  nation’s  birth,  and  is  comparatively  of  local 
interest.  This,  however,  is  in  remembrance  of  an  isolated 
act,  or  rather  of  an  incalculably  great  discovery;  for  not 
only  is  vaccination  in  itself  a  priceless  blessing,  but  we  are 
only  beginning  to  appreciate,  and  that  but  very  faintly,  to 
what  it  will  eventually  lead.  The  suppression  of  small-pox 
is  something  wonderful,  but  upon  it,  and  as  a  direct  conse¬ 
quence,  has  followed  the  virtual  control  of  hydrophobia  and 
diphtheria,  hitherto  considered  absolutely  incurable  diseases, 
and  other  similar  victories  are  quite  sure  to  ensue.  The 
act,  moreover,  that  we  commemorate,  did  not  affect  a  city, 
or  a  country,  or  a  hemisphere  merely,  but  the  whole  world. 

It  was  to  have  been  expected  that  the  discoverer  should 
have  been  somewhat  lost  sight  of  in  the  great  result  that 
he  accomplished.  It  is  partly  the  object  of  this  festival  to 
show  you  not  merely  what  Jenner  effected,  but  what  he 
was.  As  Virgil  began  his  biography  of  yEneas  with  the 

•Upon  }Iay  14,  1896,— being  the  one-hundredth  anniversary  of  Jenner’s  announce¬ 
ment  of  his  discovery  of  vaccination, — the  Newport  Historical  Society,  the  Newport 
Medical  Society  and  the  Newport  Natural  History  Society  held,  conjointly,  a  special 
Jennerian  Centennial  meeting  at  the  Museum  of  the  last  named  organization. 
Addresses  were  expected  from  the  three  Presidents,  and  two  of  these,  by  Dr. 
Henry  E.  Turner  and  Dr.  Francis  H.  Rankin,  were  delivered.  The  following  paper 
was  prepared  as  the  third  address  by  Dr.  Storer,  but  its  reading  was  unavoidably 
deferred  until  June  8,  at  an  adjourned  meeting  of  the  three  Societies.  It  has 
since  been  published  in  the  S+nitarian  of  August,  1896,  but  is  here  reproduced,  by 
the  kind  permission  of  Dr.  A.  N.  Bell,  Editor  of  that  publication,  as  being  one  of 
the  Natural  History  Society’s  most  noteworthy  communications. 
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words  “Anna,  virumque  canof  (“I  sing  not  his  deeds  alone, 
but  the  man  himself/’)  so  shall  I  speak  of  Jenner. 

At  the  present  time  the  first  successful  vaccination  is 
being  celebrated  at  many  centres.  A  week  before  the  actual 
anniversary,  the  date  of  the  meeting  being  fixed,  and  im¬ 
possible  to  alter,  the  American  Medical  Association  devoted 
a  day  to  Jenner’s  memory,  at  its  annual  session,  at  Atlanta, 
Ga.  The  opening  address,  a  review  of  Jenner’s  life  and 
discovery,  was  contributed  (though  too  feeble  himself  to  be 
present)  by  the  venerable  Dr.  N.  S.  Davis,  of  Chicago,  the 
founder  of  the  Association  fifty  years  ago,  who  will  be  re¬ 
membered  as  the  leader  at  its  meeting  in  Newport  in  1889. 
It  was  followed  by  a  resume  by  Surgeon-General  Geo.  M. 
Sternberg,  of  the  U.  S.  Army,  of  the  “Scientific  Researches 
relating  to  the  Specific  Infectious  Agent  of  Small-pox  and  the 
Production  of  Artificial  Immunity  from  the  Disease.”  Dr.  C. 
N.  Hewitt,  of  Minnesota,  presented  a  paper  entitled  “A 
Tribute  to  the  Memory  of  Edward  Jenner;”  Dr.  Francis 
E.  Martin,  of  Boston,  another  upon  “The  Propagation, 
Preservation  and  Use  of  Vaccine  Virus;”  Dr.  Eugene  Fos¬ 
ter,  of  Georgia,  another  upon  “The  Statistical  Evidences 
of  the  Value  of  Vaccination  to  the  Human  Race;”  while 
your  present  lecturer  submitted  an  article  upon  “The 
Memorials  of  Jenner,”  including  monuments,  busts,  paint¬ 
ings,  engravings  and  medals. 

During  the  week  following,  the  State  of  Pennsylvania, 
represented  by  its  Health  Board  and  the  State  Medical 
Society,  held  a  festival,  and  there  w^ere  others  also  in  the 
cities  of  Baltimore  and  Brooklyn,  N.  Y.,  the  latter  of  which 
was  of  extreme  interest.  The  celebration  was  under  /.he 
auspices  of  the  Medical  Society  of  the  County  of  Kings, 
and  was  very  largely  attended.  Addresses  were  made  by 
Dr.  George  McNaughton,  Dr.  William  Pepper,  of  Philadel¬ 
phia,  late  Provost  of  the  University  of  Pennsylvania,  and  a 
Newport  resident,  the  Rt.  Rev.  H.  C.  Potter,  Bishop  of 
New  York,  also  of  Newport;  Prof.  William  Welch,  of 
Johns  Hopkins  University;  Dr.  Joseph  H.  Hunt,  and  Dr. 
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A.  J.  C.  Skene.  Dr.  Pepper  spoke  strongly  in  favor  of  sani¬ 
tation,  and  preventive  measures  generally.  “To  Jenner,”  he 
said,  “is  due  thafextreme  and  rare  credit  of  having  devised 
the  incalculably  valuable  scheme  of  close  and  patient  obser¬ 
vation.  without  which  great  discoveries  in  science  are  a 
hopeless  dream."  “Jenner  knew  pathology.”  said  Dr.  Welch, 
“and  knew  it  well.  His  investigations  were  entirely  of  a 
scientific  character,  and  no  man  in  medicine  has  been  less 
selfish  in  his  work.”  Bishop  Potter’s  remarks  were  espec¬ 
ially  admirable.  He  closed  them  by  saying:  “The  clergy 
have  not  been  always  the  friends  of  science,  but  this  is  not 
the  case  in  the  matter  of  vaccination.  The  Congress  of 
Geneva  officially  promulgated  its  theory  and  gave  churchly 
assent  to  its  practice.  No  fact  in  your  history  is  more  to 
your  credit  than  this,  that  you  have  remembered  this  cen¬ 
tennial  and  have  kept  it.  Certainly  nothing  in  the  history 
of  medicine  is  more  worthy  of  honor  than  Jenner’s  great 
discovery,  and  whatever  honors  belong  to  medicine,  none 
can  surpass  that  due  to  the  great  vaccinator.  The  common 
indebtedness  of  all  mankind  belongs  to  him.  He  turned 
the  ray  of  a  new  hope  upon  a  timorous  and  disheartened 
world.  ” 

In  Germany  there  has  been  a  festival.  The  Russian 
Society  for  the  Preservation  of  Public  Health  has  also,  with 
the  encouragement  of  the  Emperor,  celebrated  the  cen¬ 
tenary  with  much  formality.  In  Berlin  and  in  St.  Peters¬ 
burg,  and  in  Brooklyn,  memorial  medals  of  Jenner  have  been 
struck.  The  Brooklyn  medal,  as  well  as  several  other  medals 
of  Jenner,  I  now  show  you.  At  our  opening  meeting  Dr. 
Turner  exhibited  to  you  several  portrait  engravings  of 
Jenner.  Through  the  courtesy  of  Deputy  Surgeon-General 
D.  L.  Huntington,  U.  S.  A.,  Curator  of  the  Army  Medical 
Museum  and  Library  at  Washington,  who  sent  me  for  in¬ 
spection  the  entire  collection  of  Jenner  portraits  under  his 
charge  belonging  to  Government,  some  thirty  in  number, 
I  was  enabled  to  exhibit  them  $t  a  recent  meeting  of  the 
Newport  Medical  Society.  Tonight,  through  the  kindness 
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of  Dr.  Joseph  H.  Hunt,  of  Brooklyn,  I  shall  show  you  an 
equal  number,  unrepresented  in  the  Government  series, 
from  his  own  superb  collection,  together  with  several  of 
my  own,  unpossessed  by  either.  With  them  you  will  notice 
one  of  the  caricatures  that  were  issued  during  Jenner’s  life. 
I  also  call  your  attention  to  a  MS.  letter  of  Jenner,  from 
my  daughter’s  autograph  collection,  which,  if  possibly  not 
an  original,  is  a  very  old  facsimile. 

The  gatherings  in  honor  of  Jenner  to  which  I  have  re¬ 
ferred,  have  been  merely  of  medical  men,  the  class  by  whom 
the  benefits  of  vaccination  would  naturally  be  most  clearly 
appreciated.  It  has  remained  for  Newport  to  rise  to  a  still 
higher  plane,  and  to  set  an  example  that  will  be  quite  cer¬ 
tain  to  be  followed  at  the  close  of  another  century.  Jenner 
was  not  only  a  physician  and  did  good  medical  work.  He 
was  also  a  profound  naturalist,  and  an  universal  benefactor, 
beside  whose  glory  those  of  all  others  pale. 

The  three  scientific  societies  of  Newport  have  therefore 
united  in  rendering  him  their  common  tribute  of  gratitude 
and  praise.  The  Newport  Historical  Society,  through  its 
President,  Dr.  Turner;  the  Newport  Medical  Society, 
through  its  President,  Dr.  Rankin,  and  the  Newport  Natural 
History  Society,  through  its  President  also,  have  endeavored 
together  to  voice  the  sentiments  of  the  whole  community. 
That  illness  prevented  my  presence  at  the  opening  meeting 
caused  me  severe  disappointment,  for  my  address  was  ready? 
and  I  desired  to  hear  those  of  my  colleagues,  of  which  I 
had  but  an  abstract  when  Dr.  Rankin  made  me,  that  even¬ 
ing,  his  almost  midnight  visit.  That  I  could  not  attend 
had,  however,  its  compensation,  for  it  gave  opportunity  to 
several  of  my  friends  to  testify,  more  eloquently  than  I'can 
hope  to  do,  to  their  own  appreciation  of  Jenner  and  his 
work. 

My  task  upon  this  interesting  occasion  is  to  present  to 
you  glimpses  into  an  entirely  different  portion  of  Dr.  Jen¬ 
ner’s  life  from  those  previously  shown  to  you,  and,  if  I  can, 
to  enable  you  to  appreciate  the  influences  which  favorably 
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influenced  the  moulding  of  his  character,  preparing  him  to 
become  one  of  the  most  eminent  physicians  and  one  of  the 
most  pronounced  benefactors  of  his  race  that  have  ever 
lived.  Dr.  Turner  will  have  discoursed  to  you  upon  Jenner 
as  the  maker  of  an  epoch,  in  general  as  well  as  in  medical 
history.  Dr.  Rankin  will  have  convinced  you  that  vacci¬ 
nation  rests  upon  no  mere  theory,  and  that  its  blessings 
outweigh  ten  thousand  fold  the  very  occasional  complications 
from  constitutional  taint  in  the  infant,  or  carelessness  in 
the  preparation  of  the  virus,  that  may  attend  its  use.  It 
is  for  me  to  speak  to  you  of  Jenner  from  his  ordinarily 
unappreciated  standpoint  of  Naturalist,  and  to  show  you 
that,  had  it  not  been  for  his  innate  bent  in  this  direction, 
the  very  unusual  opportunities  that  he  had  for  observation 
and  experiment,  and  the  exceptional  mental  training  that 
he  received  from  one  of  the  most  profound  and  philosoph¬ 
ical  natural  historians  that  any  age  has  ever  produced,  his 
great  discovery  had  never,  by  him  at  least,  been  reached. 

To  give  you  the  various  clues  to  his  permanent  two-fold 
trend  of  thought,  dependent  upon  which  was  all  that  he 
afterwards  accomplished,  it  is  necessary  that  I  take  you 
briefly  over  ground  that  Dr.  Turner  has  already  partially 
occupied.  I  have  to  do  so,  however,  that  I  may  show  you, 
and  combine  together,  the  various  influences  that  controlled 
his  mind.  Approached  from  different  directions,  the  most 
apparently  insignificant  points  are  sometimes  found  to  be¬ 
come  the  really  dominant  elements,  whether  in  a  landscape 
or  in  a  man. 

Edward  Jenner  came  of  an  ancient  and  very  respectable 
family  that  had  long  been  prominent  both  in  Gloucestershire 
and  Worcestershire. 

One  of  his  ancestors  was  Rev.  Dr.  Thomas  Jenner, 
President  of  Magdalen  College,  Oxford,  in  the  latter  part 
of  the  seventeenth  century. 

His  father,  Rev.  Stephen  Jenner,  A.  M.  of  the  Univer¬ 
sity  of  Oxford,  was  Rector  of  Rockhampton,  and  Vicar  of 
Berkeley,  Gloucestershire,  and  died  five  years  after  the 
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birth  of  his  son  Edward,  who  was  born  on  May  17th,  1749, 
one  hundred  and  forty-seven  years  ago,  lacking  three  days, 
from  the  opening  night  of  this  festival. 

His  mother’s  father,  Rev.  Henry  Hoad,  had  also  been 
Vicar  of  Berkeley,  the  predecessor  of  his  father  in  the  living, 
and  a  prebendary  in  the  Cathedral  of  Bristol. 

He  had  two  brothers,  both  older  than  himself,  one  of 
them  Rector  of  Rockhampton  and  Vicar  of  Little  Bedwin, 
Wiltshire,  and  three  sisters,  one  of  whom,  Ann,  married  Rev. 
Wm,  Davies,  Rector  of  Eastington,  and  another,  Mary,  mar¬ 
ried  Rev.  Geo.  C.  Black,  of  Norwood,  Middlesex. 

His  first  education  as  a  child  was  by  his  brother,  Rev. 
Stephen  Jenner. 

He  was  then  placed  at  school  at  Wotton-under-Edge 
with  Rev.  Mr.  Clissold,  at  which  time,  before  he  was  nine 
years  of  age,  he  had  made  a  collection  of  nests  of  the  dor¬ 
mouse;  and  later,  at  Cirencester,  under  Rev.  Dr.  Washbourn. 
This  neighborhood  was  of  interesting  geological  formation. 
There  was  oolitic  limestone,  composed  of  rounded  particles 
like  the  roe  or  eggs  of  a  fish,  and  containing  remains  of 
extinct  lizards,  insects  and  the  earlier  British  mammals, 
while  the  lias,  another  form  of  limestone  upon  which  the 
oolitic  hills  repose,  yields  corallines,  shells,  and  the  bones 
of  fish  and  great  reptiles,  the  ichthyosaurus  and  plesiosaurus. 
In  those  days,  fossil  bones  and  shells  were  generally  be¬ 
lieved  to  be  mere  stones  of  curious  formation,  coincident 
in  shape  but  not  identical  in  character  with  anything  in 
the  animal  kingdom.  These  the  school-boy  Jenner  collected 
assiduously,  though  as  yet  but  dimly  comprehending  that 
to  those  who  understood  their  true  nature  the  study  had 
already  become  an  unending  and  glorious  intellectual  feast. 

He  was  next,  in  1763,  apprenticed  to  a  surgeon  and 
apothecary  at  Sodbury,  near  Bristol,  Mr.  Daniel  Ludlow, 
and  remained  with  him  until  1770,  when  he  was  twenty- 
one.  It  was  early  in  his  apprenticeship  that  he  conceived 
his  great  idea,  and  commenced  his  long-continued  observa¬ 
tions  in  connection  with  it,  that  milkers  who  had  once  been 
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infected  by  a  peculiar  eruption  upon  the  udder  of  the  cow 
became  by  this  secure  from  small-pox.  He  casually  heard 
a  young  woman  patient  of  his  instructor  say  that  she  could 
not  have  sm;ffT-pox  because  she  had  had  the  cow-pox.  In¬ 
stead  of  considering  this  view  as  merely  superstitious  or 
visionary,  its  importance,  if  it  could  be  verified,  at  once 
took  possession  of  .his  mind.  He  was  surrounded  —  the 
nation  was  then  and  always  filled — by  small-pox  in  its  most 
virulent  and  fatal  form.  Dr.  Turner  will  have  told  you 
that  at  the  time  not  more  than  four  persons  in  one  hundred 
wholly  escaped  its  ravages.  It  destroyed  a  tenth  part  of 
all  that  were  born,  and  frightfully  disfigured  where  it  did 
not  kill.  The  strength  of  man  was  weakened  and  the  beauty 
of  woman  very  generally  obliterated.  The  youth  undoubt¬ 
edly  felt  already  that,  could  he  but  develop  this  milkmaid’s 
crude  belief,  a  supreme  victory  would  be  wrested  from  the 
angel  of  death.  His  master  and  his  master’s  professional 
friends,  who  must  have  been  told  of  it,  undoubtedly  laughed 
the  enthusiastic  boy  to  scorn.  Even  the  magnificence  of 
the  idea,  chimerical  as  it  must  have  seemed,  could  not  have 
been  half  appreciated  by  them.  That  true  cow-pox  was 
but  a  single  one  of  several  eruptions  upon  the  udder  of  the 
cow,  that  it  was  the  only  one  efficacious  as  a  small-pox 
preventive,  and  that  it  was  extremely  rare  even  then,  the 
disease  often  disappearing  from  the  herds  for  years,  so  that 
those  that  are  found  spontaneously  affected  with  it  are  now 
considered  of  great  pecuniary  value,  and  that  cow-pox  once 
contracted  by  man  or  woman  was  artificially  communicable 
to  others  of  our  species  were  facts  then  wholly  unknown. 
They  were  successively  discovered  by  Jenner,  and  form 
essential  parts  of  the  boon  that  he  conferred  upon  humanity. 

It  is  well  that  I  should  state  at  this  point,  to  prepare 
you  for  the  subsequent  analysis  of  his  character,  that  though, 
as  a  youth  and  subsequently,  he  sought  verbally  the  opin¬ 
ions  of  those  to  whom  he  was  in  the  habit  of  looking  for 
instruction  and  advice,  it  was  more  than  ten  years  later, 
in  May,  1780,  that  he  imparted  to  his  friend.  Edward  Gard- 
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ner,  of  Frampton-upon-Severn,  while  they  were  together 
upon  the  road  between  Gloucester  and  Bristol,  near  Newport, 
a  name  most  interesting  to  ourselves,  the  completeness  of 
his  hope  and  expectation,  and  it  was  not  till  1798,  nearly 
thirty  years  from  the  date  when  the  ferment  in  his  mind 
began,  that  he  published  his  “Inquiry  into  the  Causes  and 
Effects  of  the  Variolce  Vaccina .”  You  will  see  that  it  was 
no  chance  and  accidental  discovery,  stumbled  upon  in  a 
blind  and  blundering  way  by  an  ordinary  man.  If  ever 
there  was  an  instance  of  reasoning  from  effect  to  cause, 
and  again  from  cause  to  a  much  more  perfect  effect,  the 
most  admirable  process  of  the  highest  mind,  it  was  certainly 
this. 

In  1770,  Jenner’s  apprenticeship  at  Sodbury  being  com¬ 
pleted,  he  went  to  London  for  the  purpose  of  pursuing  his 
studies  still  further  at  St.  George’s  Hospital  under  the  cele¬ 
brated  Dr.  John  Hunter,  with  whose,  family,  it  has  been 
ascertained  by  Dr.  Turner,  the  noted  Dr.  William  Hunter 
of  our  own  Newport  was  directly  allied.  The  pupil  and 
teacher  soon  proved  kindred  spirits.  He  became  a  resident 
of  Hunter’s  house,  and  as  an  assistant  and  friend  rather 
than  as  student  merelv,  he  remained  there  and  in  this  rela- 
tion  for  more  than  two  years,  the  intimacy  continuing  long 
after,  for  over  twenty  years,  until  Hunter’s  death  in  1793. 

While  with  Hunter,  and  at  his  recommendation,  he  was 
employed  by  Sir  Joseph  Banks,  subsequently  President  of 
the  Royal  Society,  to  arrange  the  natural  history  specimens 
collected  by  him  and  Dr.  Daniel  Charles  Solander  —  a 
Swedish  naturalist  who  was  afterwards  sub-librarian  of  the 
British  Museum  —  during  Capt.  James  Cook’s  first  voyage 
around  the  world,  w7hich  was  completed  in  1771.  The  in¬ 
telligent  exactness  with  which  he  fulfilled  this  duty  led  to 
his  appointment  as  naturalist  to  Cook’s  second  voyage,  which 
soon  ensued.  This  position,  however,  he  felt  compelled  to 
decline. 

Jenner  had  now  nominally  completed  his  education, 
though  he  always  remained  a  student.  He  himself  tells 
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us  that  he  was  the  only  one  of  a  long  line  of  ancestors  and 
relatives  who  was  not  a  graduate  of  Oxford.  It  has  been 
questioned,  however,  whether  this  very  fact,  his  having 
spent  so  much  of  his  early  life  communing  with  nature  in 
the  groves  and  fields  of  the  country,  had  not  quickened  his 
powers  of  observation  as  nothing  else  could  have  done,  and 
the  very  comparative  solitude  in  which  he  had  lived  engen¬ 
dered  habits  of  reflection  which  the  constant  change  of 
subjects  of  thought  at  the  halls  of  an  university  might  have 
failed  so  fully  to  develop.  Many  years  afterwards,  when 
he  had  acquired  fame,  his  friends  desired  that  he  should 
become  a  Fellow  of  the  Royal  College  of  Physicians  of 
England.  The  Council  of  that  very  conservative  body  in¬ 
sisted  that  he  should  undergo  the  usual  examination  as  to 
his  knowledge  of  the  classics,  upon  which  he  exclaimed 
that  he  would  not  take  the  time  to  refresh  his  mind  regarding 
them  for  a  diadem.  “That,  indeed,”  he  said,  “were  but  a 
bauble.  I  would  not  doit  for  John  Hunter’s  museum  itself.” 

*  773  Jenner  obtained  his  license  to  practice,  and 
returned  to  Berkeley,  commencing  both  as  a  surgeon  and 
apothecary,  which  were  then  alike  considered  as  somewhat 
inferior  to  the  pure  physician,  to  assume  whose  duties  was 
barred  by  many  restrictions.  He  is  described  as  a  man  of 
moderate  stature,  rotund,  with  a  short,  thick  neck,  a  florid, 
jovial  face,  lips  indicating  love  for  the  table,  mirth  and 
good  company,  a  nose  quick  to  express  emotion,  with  eyes 
of  clear  gray,  and  arched  brows,  a  capacious  forehead,  and 
hair  that  became  iron-gray.  By  no  means  handsome,  but 
with  goodness  in  every  line.  He  rode  to  see  his  patients 
in  the  saddle,  in  a  blue  coat  with  yellow  buttons,  buckskin 
breeches,  well  polished  jockey  boots  with  silver  spurs,  and 
carried  a  smart  whip  with  silver  handle.  His  hair  was  en 
qucur,  or  bagged,  and  he  wore  a  broad-brimmed  hat.  Within 
doors  he  dressed  in  a  blue  coat,  white  waistcoat,  nankeen 
breeches  and  white  stockings.  He  lived,  it  has  been  said, 
“with  the  generosity  of  a  good  man,  and  the  simplicity 
which  befits  a  great  one.” 
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In  his  now  doubtless  frequent  intervals  of  leisure  he 
made  botanical  and  ornithological  observations,  gathered 
fossils  (his  general  collections  and  preparations  in  compar¬ 
ative  anatomy  would,  it  is  said,  have  constituted  a  museum 
of  no  mean  magnitude),  and,  follower  of  Apollo  as  well  as  of 
HCsculapius,  played  on  the  flute  and  violin,  composed  son¬ 
nets  and  sang  them  at  the  dinner-table,  and  wrote  occa¬ 
sional  poems,  of  which  the  best  are  said  to  have  been  two 
addresses  to  a  robin-redbreast,  and  “Signs  of  Rain.”  The 
connection  of  a  fondness  for  natural  history  with  that  for 
poetry  has  been  often  noticed.  Virgil,  Shakespeare  and 
Cowper;  Keats,  who  wrote  of  the  nightingale;  Tennyson, 
of  the  owl,  black-bird,  eagle,  the  dying  swan  and  talking 
oak;  Moore,  of  the  fire-fly,  the  shamrock,  and  the  flying-fish; 
Holmes,  of  the  chambered  nautilus.  I  have  not  time  even 
to  commence  the  list.  Bryant’s  “Ode  to  a  Waterfowl”  might 
have  been  by  Audubon  himself,  had  he  but  possessed  the 
sacred  fire.  Even  this  Society  of  our  own  rejoices  in  an 
ardent  lover  of  nature,  Mr.  A.  O’D.  Taylor,  who  has  most 
worthily  sung  her  praises  upon  the  tuneful  lyre.  Jenner’s 
“Signs  of  Rain”  gives  evidences  of  such  minute  accuracy 
of  observation  that  I  may  perhaps  be  permitted  to  quote 
it  entire.  As  a  word  painting  it  is  delightful. 

SIGNS  OF  RAIN. 

An  excuse  for  not  accepting  the  invitation  of  a  friend 
to  make  a  country  excursion. 

BY  DR.  EDWARD  JENNER. 

The  hollow  winds  begin  to  blow, 

The  clouds  look  black,  the  glass  is  low. 

The  soot  falls  down,  the  spaniels  sleep, 

And  spiders  from  their  cobwebs  creep. 

Last  night  the  sun  went  pale  to  bed, 

The  moon  in  halos  hid  her  head, 

The  boding  shepherd  heaves  a  sigh, 
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rov  see!  a  rainbow  spans  the  sky. 

The  walls  are  damp,  the  ditches  swell, 
Clos’d  is  the  pink-ey’d  pimpernel. 

Hark!  how  the  chairs  and  tables  crack; 

Old  Betty’s  joints  are  on  the  rack. 

Loud,  quack  the  ducks,  the  peacocks  cry, 
The  distant  hills  are  looking  nigh. 

How  restless  are  the  snorting  swine, 

The  busy  flies  disturb  the  kine. 

Low  o’er  the  grass  the  swallow  wings; 

The  cricket,  too,  how  loud  it  sings. 

Puss  on  the  hearth,  with  velvet  paws, 

Sits  smoothing  o’er  her  whiskered  jaws. 
Thro’  the  clear  stream  the  fishes  rise, 

And  nimbly  catch  the  incautious  flies. 

The  sheep  were  seen  at  early  light, 
Cropping  the  meads  with  eager  bite. 

Tho’  June,  the  air  is  cold  and  chill. 

The  mellow  black-bird’s  voice  is  still. 

The  glow-worms,  numerous  and  bright, 
Illumed  the  dewy  dell  last  night. 

At  dusk  the  squalid  toad  was  seen 
Hopping,  crawling,  o’er  the  green. 

The  frog  has  lost  his  yellow  vest, 

And  in  a  dingy  suit  is  dress’d. 

The  leech,  disturbed,  is  newly  risen 
Quite  to  the  summit  of  his  prison. 

The  whirling  winds  the  dust  obeys, 

And  in  the  rapid  eddy  plays. 

My  dog,  so  altered  is  his  taste, 

Quits  mutton-bones  on  grass  to  feast; 

And  see  young  rooks,  how  odd  their  flight, 
They  imitate  the  gliding  kite, 

Or  seem  precipitate  to  fall, 

As  if  they  felt  the  piercing  ball. 

’Twill  surely  rain  —  I  see  with  sorrow. 

Our  jaunt  must  be  put  off  to-morrow. 
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Two  years  later,  in  1775,  after  he  had  become  fairly 
settled  at  home,  he  received  a  formal  proposal  from  his 
late  preceptor,  Hunter,  to  return  to  London  and  perma¬ 
nently  join  him  in  lecturing.  Hunter’s  wish  was  to  estab¬ 
lish  a  School  of  Natural  History,  upon  a  scale  then  unknown 
in  England.  To  show  to  you  what  this  really  meant,  as 
an  extraordinary  endorsement  by  Hunter  of  Jenner’s  attain¬ 
ments  as  an  observer,  one  fitted  to  teach,  and  as  a  skilled  gen¬ 
eral  naturalist,  it  is  necessary  that  I  give  you  a  brief  sketch  of 
the  great  John  Hunter  himself.  From  him  Jenner  had 
drawn  inspiration.  Had  he  accepted  Hunter’s  invitation, 
he  would  at  once,  as  his  coadjutor,  have  been  placed  upon 
one  of  the  highest  pinnacles  then  possible  in  the  scientific- 
world.  At  this  period  Jenner  was  twenty-six  years  old, 
and  Hunter  forty-seven.  The  one  just  entering  active  life, 
and  the  other  at  its  prime.  The  one  already  most  favora¬ 
bly  known,  by  two  years’  personal  intercourse,  to  Hunter’s 
wide  circle  of  scientific  intimates,  the  other  at  the  very 
zenith  of  his  fame.  The  temptation  must  have  been  remark¬ 
ably  seductive.  Had  he  yielded  to  it,  Jenner  would  doubt¬ 
less  have  become  one  of  the  leading  naturalists  of  his  time, 
but  avoiding,  as  he  would  naturally  have  done,  the  field  of 
active  practice,  small-pox  would  possibly  to  this  day  have 
remained  triumphant,  and  have  decimated  us  all,  while 
the  modern  science  of  biology  —  for  Pasteur,  Koch  and  the 
host  of  contemporary  observers  and  discoverers  have  but 
followed  in  the  footsteps  of  Jenner,  as  Tyndall  and  even 
Pasteur  himself  have  acknowledged  —  would  have  been  but 
an  universe  as  yet  unrevealed. 

John  Hunter,  besides  having  a  profound  knowledge  of 
the  human  frame,  both  normal  and  irregular,  was  also 
equally  proficient  as  a  comparative  anatomist ;  that  is,  from 
having  studied  similarly  an  amazing  number  of  the  lower 
mammals,  alike  as  regards  their  bony,  muscular,  nervous 
and  other  systems,  he  was  intimately  versed  in  their  resem¬ 
blances  and  dissimilarities  to  ourselves.  He  had  made 
special  investigations  into  the  physiology  of  the  hibernating 
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animals.  He  obtained  the  refusal  of  all  creatures  dying  in 
the  menageries,  at  the  Tower  and  elsewhere,  and  even 
bought  outright  rare  living  specimens,  which  he  allowed  to 
remain  upon  exhibition  on  condition  that  he  should  receive 
the  bodies  at  their  death  Sir  Everard  Home,  his  brother- 
in-law  —  and  the  treacherous  executor  who  after  Hunter’s 
death,  having  his  papers  confided  to  him  by  the  Royal  Col¬ 
lege  of  Surgeons,  with  whom  they  had  been  placed  by  the 
English  Government,  burned  ten  folio  volumes  of  most 
valuable  mememoranda  of  his  dissections  and  anatomical 
discoveries,  that  he  might  appropriate  them  as  his  own  — 
states  that  as  often  as  he  made  ten  guineas  by  professional 
fees  he  added  something  of  importance,  living  or  dead,  to 
his  immense  collection.  Upon  one  occasion  he  borrowed 
five  guineas  from  the  King’s  bookseller,  G.  Nichol,  to  buy 
a  dying  tiger.  He  purchased  two  acres  of  land  at  Earl’s 
Court,  Kensington,  where  he  fitted  up  a  building  with  every 
convenience  then  known  for  dissection  and  the  preparation 
of  skeletons  by  maceration,  or  the  softening  of  the  muscular 
from  the  osseous  tissues,  as  well  as  with  cages  for  living 
animals.  In  its  garden  he  had  a  pond  where  he  made  ex¬ 
periments  on  the  artificial  formation  of  pearls  by  oysters. 
He  was  so  fond  of  studying  the  habits  of  bees  that  he  had 
several  hives  of  them  in  his  conservatory.  He  was  most 
interested,  however,  by  the  fiercer  quadrupeds.  Once  he 
was  thrown  down  by  a  bull  which  Queen  Charlotte  had 
given  him.  At  another  time  two  of  his  leopards  broke 
loose,  but  he  himself  mastered  them,  though  unarmed. 
He  made  to  the  Royal  Society  a  communication,  with  ana¬ 
tomical  description,  concerning  a  siren,  or  fresh-water  am¬ 
phibian,  from  South  Carolina.  He  acquired  a  favorite 
specimen,  the  skeleton  of  O’Byrne,  the  Irish  giant,  at  a 
cost  of  ^500.  The  giant  had  tried  by  his  will  to  prevent 
Hunter  from  obtaining  his  skeleton,  by  ordering  his  coffin 
to  be  securely  sunk  in  deep  water,  but  Hunter  bribed  the 
undertaker  heavily,  and  the  body  was  stolen,  either  on  its 
way  to  the  sea  or  after  it  had  reached  its  place  of  anchor- 
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age,  was  taken  to  Earl's  Court  in  Hunter’s  own  carriage, 
and  was  promptly  skeletonized.  He  was  always  putting- 
questions  to  nature.  Dr.  Waterhouse,  of  this  town,  and 
afterwards  of  Harvard  University,  of  whom  Dr.  Turner 
will  have  spoken,  was  once  told  by  him  that  “he  loved  to 
be  puzzled,  for  then  he  was  sure  he  should  learn  something 
valuable.”  He  published  upon  geology,  and  on  paleontol- 
ogy,  or  fossil  bones;  on  a  hen-pheasant  with  cock's  feathers, 
and  its  anatomy;  on  the  organ  of  hearing  in  fishes;  on  the 
air-receptacles  of  birds;  on  the  Gillaroo  trout;  on  the  eye- 
pigment  in  various  animals;  and  to  show  that  the  wolf, 
jackal  and  dog  are  originally  the  same.  He  made  experi¬ 
ments  on  the  mode  of  growth  of  deers’  Antlers,  which 
resulted  in  the  great  discovery  of  collateral  circulation, 
when  a  portion  of  the  blood-vessels  are  cut  off  or  in  any 
way  occluded,  through  anastomising  or  intercommunicating 
branches  of  arteries  which,  normally  very  minute,  perhaps, 
are  able  to  become  dilated  and  accommodate  themselves  to 
the  great  currents  of  blood  thus  diverted  from  their  usual 
course.  This  led  him  to  tie  the  femoral  or  main  artery  of 
the  thigh  in  a  patient  suffering  from  popliteal  aneurism,  or 
previously  incurable  dilatation  of  an  artery  in  the  space 
behind  the  knee,  trusting  to  the  development  of  the  collat¬ 
eral  circulation.  The  operation  was  a  success,  the  patient 
recovered,  and  a  new  era  in  surgery  was  established.  Sim¬ 
ilar  to  this,  save  that  it  was  medical  and  not  strictly  surgical, 
—  and  similarly  reached  —  was  the  discovery  by  Jenner. 

Such  was  John  Hunter,  in  many  ways  resembling  Louis 
Agassiz.  His  mind,  a  veritable  kingdom,  was  strewn  every¬ 
where  with  gems  more  precious  than  diamonds,  and  inlaid 
throughout  with  what  was  far  more  worth  possessing  than 
gold.  Under  such  influences  was  Jenner  placed,  in  most 
intimate  relationship.  Stimulated  by  this  example,  he  be¬ 
came  a  skillful  dissector  of  the  most  delicate  tissues,  and 
injected  and  otherwise  prepared  them  with  remarkable  dex¬ 
terity.  A  specimen  bequeathed  to  hisfriend  and  biographer, 
Dr.  John  Baron,  of  Gloucester,  well  illustrates  this.  It 
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represents  the  progress  of  the  ovum  of  the  domestic  hen, 
from  its  first  impregnation  to  its  full  and  complete  devel¬ 
opment  when  about  to  be  discharged.  The  vascularity  of 
the  membrane  investing  the  ova,  as  well  as  the  internal 
condition  of  the  oviduct  where  the  shell  is  formed,  are 
clearly  shown.  It  was  undoubtedly  in  such  embryological 
researches  that  he  used  to  delight  when  with  Hunter.  Nat¬ 
urally  quick  to  observe,  his  power  of  perception  had  been 
increased  and  strengthened.  Prone  to  interpret,  his  facul¬ 
ties  of  induction,  or  reasoning  from  particulars  to  generals, 
from  the  individual  to  the  universal,  from  a  part  to  the 
whole,  and  of  deduction,  the  reaching  a  conclusion  from 
certain  given  premises,  had  been  greatly  developed.  Ready 
to  see  with  eyes  that  were  really  sightful,  and  to  under¬ 
stand  with  a  mind  that  was  ever  open,  and  to  combine 
what  to  most  men  always  stood  dissevered,  and  to  separate 
into  their  natural  parts  or  groups  what  to  the  untrained 
seemed  inextricably  confused,  Jenner  had  been  as  plastic 
clay  under  his  master’s  hand.  His  most  salient  traits  as  a 
naturalist  were  brought  into  even  bolder  relief.  From  what 
we  know  of  Hunter’s  daily  life  and  pursuits,  we  are  made 
as  certain  of  Jenner's  constant  occupations  and  mental  de¬ 
velopment  while  in  his  long  pupilage  and  comradeship. 
To  Jenner’s  latest  day  he  always  called  him  “that  dear 
man.” 

That  Jenner  should  have  declined  such  an  invitation  as 
this  to  join  Hunter,  so  in  harmony  with  all  his  tastes 
and  previous  training,  is  probably  not  to  be  explained  by 
his  modesty  and  love  of  the  country  alone.  He  doubtless 
already  perceived,  though  as  yet  as  in  a  vision,  what  he 
was  eventually  to  accomplish,  and  deliberately  placing  aside 
the  tempting  offer,  consecrated  his  life  afresh  to  the  de¬ 
velopment  of  his  fond  idea. 

From  the  commencement  of  his  settlement  at  Berkeley, 
where  he  soon  received  the  offer  of  an  important  and  lucra¬ 
tive  appointment  in  India,  which  like  that  proposed  to  him 
by  Hunter  he  declined,  John  Hunter  compelled  him,  as  it 
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were,  still  to  keep  constantly  in  touch  with  natural  history. 
He  persuaded  him  to  make  observations  on  the  temperature 
of  animals;  the  habits,  sexual  peculiarities,  and  mode  of 
propagation  of  eels;  the  breeding  of  toads;  the  hibernation 
of  hedge-hogs  and  of  bats;  the  freezing  and  growth  of  veg¬ 
etables  (I  shall  speak  in  a  moment  of  his  feeding  them  with 
the  serum  of  human  blood);  the  parturition  of  the  dog-fish,  a 
small  shark,  which  is  viviparous;  and  other  then  obscure  sub¬ 
jects,  and  asked  him  to  send  him  salmon-spawn,  and  the  bod¬ 
ies  of  porpoises  and  cuckoos,  as  well  as  fossils.  His  interest 
in  all  these  topics  was  then  running  parellel,  as  it  did  to  the 
end  of  his  life,  with  his  devotion  to  his  profession.  Hunter’s 
letters  were  greatly  valued  by  Jenner,  and  carefully  preserved. 
His  answers  to  them  were,  however,  all  destroyed,  prob¬ 
ably  after  Hunter’s  death,  and  by  Sir  Everard  Home. 

During  1780-82  he  made  most  interesting  tests  of  the 
serum  of  human  blood  as  of  peculiar  aid  towards  the  growth 
of  vegetation.  In  those  days  bleeding  was  a  remedial 
measure,  and  there  was,  therefore,  an  abundance  of  mate¬ 
rial  with  which  to  experiment.  Long  afterwards,  when  his 
son  was  seriously  ill  and  venesection  was  thought  necessary, 
he  poured  the  blood-serum,  as  it  were  a  libation,  at  the 
roots  of  a  favorite  willow  which,  probably  planted  by  him¬ 
self,  had  become  a  delightful  portion  of  the  surroundings 
of  his  house.  The  act  was  typical  both  of  devotion  to  science 
and  of  deep  love  for  his  son.  The  underlying  sentiment 
was  doubtless  a  desire  to  blend  two  objects  that  he  prized 
indissolubly  together. 

In  1786,  while  visiting  a  patient,  he  was  exposed  to  the 
full  force  of  a  blizzard,  and  nearly  perished.  Of  the  storm 
and  his  experience  therein,  particularly  of  the  intense 
cold,  he  has  left  a  most  vivid  description. 

Meanwhile  the  seed  of  the  vaccination  theory,  which  had 
been  implanted  during  his  apprenticeship  at  Sodbury,  was 
still  alive  in  his  mind,  and  slowly  but  surely  germinating. 
In  1770,  as  soon  as  he  had  reached  London,  he  had  spoken 
privately  to  Hunter  of  the  common  folk’s  saying  regarding 
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the  immunity  of  milkers.  Hunter  was  skeptical,  but  had 
told  him  that  the  only  test  of  its  truth  was  by  actual  trial. 
‘‘Don’t  think,”  he  said,  “but  try.  Be  patient,  be  accurate.” 
Later,  while  still  in  London,  he  had  mentioned  it  to  sev¬ 
eral  other  friends,  among  them  Sir  George  Baker,  who 
received  it  with  even  slighter  kindness.  He  now,  in  the 
comparative  solitude  and  uninterruption  of  the  country, 
continued  his  observations,  and  his  reflections  began  to 
assume  more  definite  shape.  He  ascertained  that,  of  several 
eruptions  upon  the  teats  and  udder  of  the  cow,  immunity  re¬ 
sulted  only  from  one,  the  true  cow-pox.  In  1780,  besides 
the  idea  of  propagating  this  artificially  from  the  cow  to  the 
human  subject,  the  first  thought  came  to  him  of  conveying 
it  thence  from  person  to  person.  He  even  went  so  far,  in 

A 

1785,  or  thereabouts,  as  to  formally  bring  the  subject  before 
two  small  medical  societies  in  his  immediate  neighborhood, 
in  the  formation  of  which  he  had  taken  part.  One  of  them 
usually  met  at  the  Fleece  Inn,  Rodborough,  and  the  other  at 
the  Ship  Inn,  Alveston,  about  ten  miles  from  Bristol.  This 
he  was  wont  to  term  the  Convivio-Medical,  and  the  former 
the  Medico-Convivial.  At  these  he  would  talk  of  cow-pox. 
and  request  his  friends  to  investigate  it  for  themselves. 
They  one  and  all,  however,  and  invariably,  turned  the  deaf 
ear,  and  finally  threatened  to  expel  him  from  the  Convivio 
Medical  if  he  continued  to  harass  them  with  what  they 
considered  so  unprofitable  a  vagary. 

Biding  his  time,  however,  he  abstained  from  print  in 
this  direction,  and  his  first  publication  was  not  as  a  physi¬ 
cian,  but  as  a  naturalist.  This  was  in  1787.  The  paper 
was  communicated  to  the  Royal  Society,  and  was  entitled 
“The  Natural  History  of  the  Cuckoo.”  It  appeared  in  the 
Philosophical  Transactions  of  that  Society  in  1788,  and  is 
contained  in  Vol.  LXXVIII,  p.  219,  Article  xiv.  It  is  also 
in  the  abridged  edition  of  1809,  containing  an  epitome  of 
the  Transactions  from  their  commencement  in  1665  to  1800, 
which  is  at  the  Redwood  Library.  The  paper  will  be  found 
in  Vol.  XVI.  of  this,  at  page  432.  It  occupies  ten  large 
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quarto  pages,  and  is  written  with  equal  clearness  and  grace. 
He  had  made  many  dissections  of  the  cuckoo,  ascertained 
its  usual  food,  compared  its  physical  peculiarities  with  those 
of  other  birds,  and  entered  in  detail  into  all  the  phenomena 
attending  its  impregnation,  gestation  and  delivery.  He  dis¬ 
cussed  its  times  of  appearance  and  departure,  and  the  reasons 
that  had  been  alleged  concerning,  and  those  that  probably 
governed,  its  curious  appropriation  of  the  nests  of  other 
birds,  and  its  entrusting  its  offspring  to  them  as  foster- 
parents,  an  apparent  double  perversion  of  natural  instinct 
on  the  part  both  of  the  cuckoo  and  the  bird  that  it  impressed 
into  its  service. 

This  paper  was  received  by  ornithologists  with  enthu¬ 
siasm,  as  explaining  satisfactorily  a  number  of  mooted  ques¬ 
tions.  It  is  an  axiom,  however,  that  there  is  nothing  good 
but  must  run  the  gauntlet  of  hostile  criticism,  and  Jenner’s 
paper  proved  no  exception.  Mr.  Charles  Waterton,  who  to 
his  reputation  as  a  South  American  traveller  and  general 
naturalist  had  added  that  of  a  most  accurate  observer  of 
the  habits  of  birds  —  from  his  unique  experiment  of  surround¬ 
ing  his  large  estate  of  Walton  Park,  near  Wakefield,  York¬ 
shire,  with  a  stone  wall  eight  feet  high,  allowing  it  to 
degenerate  into  a  perfect  wilderness,  and  never  permitting 
a  shot  to  be  fired  upon  the  grounds,  simply  that  he  might 
make  them  a  safe  retreat  for  the  rarer  birds  and  the  more 
timid  beasts  —  challenged  the  accuracy  of  his  statement  as 
to  the  infant  cuckoo’s  unaided  dispossessing  the  more  legit¬ 
imate  occupants  of  its  nest.  In  his  article  upon  “The  Jay,” 
contained  in  his  “Essays  on  Natural  History”  —  several 
editions  of  which  are  at  the  Redwood  Library — Waterton, 
while  carefully  refraining  from  using  Jenner’s  name,  denied 
the  fact  “no  matter  by  what  person  of  high  repute”  he  said, 
“it  might  have  been  asseverated.”  Defenders  of  Jenner  then 
appeared,  who,  supposing  that  Waterton  must  be  correct, 
attempted  to  account  for  the  discrepancy  by  laying  stress 
upon  Jenner’s  having  employed  his  nephew  Henry  to  assist 
him  in  making  these  observations,  and  by  suggesting  that 
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the  youth  might  have,  so  to  speak,  drawn  upon  his  imagi¬ 
nation.  I  do  not  myself,  however,  believe  that  any  such 
explanation  is  required.  I  have  carefully  examined  Jenner’s 
paper,  and  in  it  throughout  he  speaks  of  himself  in  the  first 
person  singular.  His  opportunities  for  observation  were  in 
this  matter  equal  to  Waterton’s  own,  for  the  cuckoo  is  a 
common  bird  in  that  part  of  England,  and  to  this  it  must  be 
added  that  Jenner’s  closeness  of  observation  and  veracity 
in  all  other  matters  seem  never  to  have  been  questioned. 
He  states  distinctly  that  he  has  himself  repeatedly  seen  the 
young  cuckoo,  within  twenty-four  hours  of  its  being  hatched, 
throw  from  the  nest  the  hedge-sparrow’s  eggs,  and  even 
its  young  He  still  further  speaks  of  the  infant  cuckoo 
being  able  to  eject  a  young  bird  as  large  as  itself,  the  hedge- 
sparrow  being  smaller.  He  instances  two  cases  where  a 
pair  of  cuckoo’s  eggs  were  laid  in  the  same  nest,  possibly 
by  different  birds  In  one  of  them  there  were  also  two 
hedge-sparrow’s  eggs,  one  of  which  was  hatched.  Within 
a  few  hours  after  the  birth  of  the  two  cuckoos,  on  June 
27,  1787,  these  were  both  thrown  out,  and  then  began,  says 
Jenner,  “  a  very  remarkable  contest.  The  combatants  (the 
young  cuckoos)  alternately  appeared  to  have  the  advantage, 
as  each  carried  the  other  several  times  to  the  top  of  the 
nest,  and  then  sank  down  again,  oppressed  by  the  weight 
of  its  burden;  till  at  length,  after  various  efforts,  the  strong¬ 
er  prevailed,  and  was  afterwards  brought  up  by  the  hedge- 
sparrows.”  It  will  doubtless  be  the  verdict  of  scientists 
that  Waterton’s  attack,  if  not  instigated  by  jealousy,  as  was 
that  made  upon  Jenner,  regarding  vaccination,  by  Dr. 
Pearson  of  London,  may  have  been  through  dislike  of  his 
occupying  what  he  may  have  hoped  to  make  his  own  pecu¬ 
liar  field,  and  that  his  avoiding  Jenner’s  name  directly 
while  using  language  the  object  of  which  could  not  be  mis¬ 
understood,  was  wholly  unjustifiable.  During  this  paper 
upon  the  cuckoo,  Jenner  states  that  he  should  publish  also 
upon  the  Migration  of  Birds,  an  intention  that  was  not 
realized  until  thirty-five  years  subsequently. 
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In  the  following  year,  1788,  Jenner  was  elected  a  Fellow 
of  the  Royal  Society.  Possibly  it  was  passing  this  ordeal 
that  gave  him  courage,  somewhat  late  in  life,  at  thirty-nine, 
to  marry  during  this  same  year  Miss  Catharine  Kingscote. 
a  refined  and  gracious  lady,  who  was  long  an  invalid,  and 
died  before  him.  In  his  early  life  he  had  had  a  severe  dis¬ 
appointment,  which  it  took  him  long  to  recover  from.  In¬ 
deed  it  was  only  through  Hunter’s  putting  him  at  the  ex¬ 
acting  study  of  the  habits  of  the  hedge-hog  that  his  peace 
of  mind  was  re-established.  The  marriage  proved  a  most 
happy  one.  He  was  a  devoted  husband,  extending  his  care 
even  to  the  long-continued  personal  preparation  of  his  wife’s 
food,  when  the  progress  of  her  disease  had  rendered  it  diffi¬ 
cult  to  swallow,  and  in  return,  we  are  told,  “when  vexed 
and  harassed,  he  knew  where  to  seek  refuge;  he  knew  where 
dwelt  love  and  truth;  he  knew  where  to  flee  from  unjust 
judgments,  and  to  make  his  appeal  where  it  was  never  made 
in  vain.”  He  used  to  observe,  when  speaking  of  the  trou¬ 
bles,  trials  and  sorrows  of  life,  “Mrs.  Jenner  can  explain 
all  these  things;  they  cause  no  difficulties  to  her.” 

His  eldest  son  was  born  in  1789,  and  John  Hunter  was 
his  god-father. 

Even  during  these  interesting  experiences,  with  honors 
coming  to  him  as  a  naturalist,  and  his  attention  no  doubt 
greatly  engrossed  by  his  bride,  his  mind  was  still  constantly 
adverting  to  the  “  Sacred  Cow,”  as  the  Hindoos  had  long  be¬ 
fore  called  her,  and  her  connection  with  small-pox.  Dur¬ 
ing  that  very  year,  which  had  otherwise  been  so  eventful 
to  him,  he  showed  a  drawing  of  the  disease  accidently  com¬ 
municated  to  the  hands  of  milkers  to  Hunter,  Sir  Everard 
Home,  Henry  Cline  and  others,  but  found  them  still  adverse 
or  indifferent.  Nevertheless,  several  of  these  gentlemen 
ventured  to  mention  it  in  their  lectures  as  a  curious  question, 
and  Cline  subsequently  became  one  of  his  most  enthusiastic 
advocates. 

His  general  practice  had  now  become  so  large  that  he 
relinquished  midwifery  and  surgery,  and  in  1792  obtained 
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the  degree  of  Doctor  of  Medicine  from  the  University  of  St. 
Andrews  The  time  was  rapidly  ripening  for  the  comple¬ 
tion  and  announcement  of  his  discovery.  It  is,  indeed,  not 
unlikely  that  he  had  been  consciously  waiting  for  this  diplo¬ 
ma  of  full  physician,  which  would  enable  him  to  speak  to 
all  other  physicians  as  one  having  their  own  authority. 

In  1793  published  “A  Process  of  Preparing  Pure 
Emetic  Tartar  by  Recrystallization,”  in  the  first  volume  of 
the  Transactions  of  the  Society  for  the  Improvement  of  Medi¬ 
cal  and  Chirurgical  Knowledge.  It  is  of  interest  as  showing 
that  his  proficiency  in  pharmacy,  of  which  mention  has  al¬ 
ready  been  made,  was  based  not  only  upon  medical  botany 
and  the  commercial  peculiarities  of  drugs,  but  upon  chem¬ 
istry  also. 

In  1794  he  was  seriously  ill  with  typhus,  or  true  jail  or 
ship-fever,  which  was  then  a  not  uncommon  and  very  fatal 
disease.  During  this  year  he  was  still  continuing  his  obser¬ 
vations  upon  kine-pox.  In  1795,  still  sounding  persistently 
the  same  string,  he  experimented  upon  his  own  son,  then 
a  child  of  six,  whom  he  had  previously  inoculated  with 
swine-pox  also.  One  year  more,  and  the  crucial  test  came, 
the  great  discovery,  of  the  practicability  and  certainty  of 
which  he  had  so  long  been  convinced.  Upon  May  14,  1796, 
he  vaccinated  a  boy  of  eight,  James  Phipps,  from  the  hands 
of  a  milkmaid,  Sarah  Nelmes,  who  had  been  infected  by 
her  master’s  cows.  The  boy  passed  the  successive  stages 
of  the  disease  satisfactorily,  and  on  July  1st  was  inoculated 
for  small-pox  without  the  slightest  effect.  It  was  done  to 
him  again  and  again,  the  result  being  the  same.  From 
this  time  forward  he  made  the  most  extensive  experiments 
with  uninterrupted  success.  He  had  ascertained,  beyond  the 
possibility  of  doubt,  that  humanized  cow-pox  was  in  its 
earlier  removes  as  efficacious,  and  could  with  as  great  ease 
and  certainty  be  conveyed  from  one  human  being  to  another, 
as  the  original  cow-pox  itself,  which,  as  has  been  stated,  it 
was  at  times  impossible  to  procure.  He  subsequently  found 
that  it  was  only  at  a  certain  stage  of  the  disease  that  the 
virus  could  usefully,  or  even  safely,  be  taken. 
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In  1798  he  published  his  first  memoir  upon  the  subject. 
It  was  his  desire  that  it  should  appear  through  the  Royal 
Society,  as  his  paper  upon  the  cuckoo  had  done.  Curiously 
enough,  however,  it  was  declined.  The  fact  shows,  how¬ 
ever,  not  merely  the  general  scepticism  that  prevailed  re¬ 
garding  the  soundness  of  his  views  upon  vaccination,  for 
as  has  been  shown,  they  were  already  known  to  the  scien¬ 
tific  circles  of  London,  but  also  that  he  was  still  consid¬ 
ered,  even  among  hi3  friends,  as  naturalist  rather  than 
physician.  “  He  had  already  gained,’’  the  President  of 
the  Society  said  to  him,  “some  credit  by  his  communi¬ 
cations  to  the  Royal  Society,  and  he  ought  to  be  cautious 
and  prudent  and  not  risk  his  reputation  by  presenting  to 
that  learned  body  anything  which  appeared  so  much  in 
variance  with  established  knowledge  and  withal  so  incredi¬ 
ble.”  He  then  spent  three  months  in  London,  but  in  all 
that  time  he  could  not  procure  a  single  person  upon  whom 
he  could  demonstrate  the  process.  In  1799  more  than 
seventy  leading  physicians  and  surgeons  signed  a  declara¬ 
tion  of  entire  cohfidence  in  vaccination.  He  was  urged  to 
remove  permanently  to  London,  but  refused  though  guar¬ 
anteed  an  income  of  ^10,000,  and  only  occasionally  visited 
it.  In  1800  he  was  requested  by  the  Duke  of  York  to 
vaccinate  the  85th  Regiment,  at  Colchester.  Upon  exami¬ 
nation,  however,  it  was  found  that  the  whole  regiment, 
including  its  women  and  children,  was  effected  with  the 
itch.  It  was  necessary  to  wait  until  this  was  cured.  This  is 
but  an  example  of  his  delays  and  vexations.  The  early 
reluctance  to  vaccination  was  sometimes  overcome  in  a 
curious  way.  In  one  instance,  churchwardens  decided  that 
the  expense  of  coffins  for  small-pox  patients  was  altogether 
too  onerous,  and  they  compelled  a  whole  parish  to  submit 
to  the  gratuitous  treatment  that  Jenner  had  offered. 

In  1801  Blumenbach  of  Gottingen,  who  as  both  natu¬ 
ralist  and  physician  had  followed  Jenner’s  two-fold  career 
with  the  greater  interest,  wrote  him  as  follows:  “As  a 
very  warm  friend  and  even  teacher  of  Natural  History,  I 
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long  very  eagerly  to  see  your  paper  on  the  migration  of 
birds,  mentioned  in  your  masterly  observations  on  the 
cuckoo.”  In  his  reply,  Jenner  confirms  my  opinion  of  the 
reason  which  was  perhaps  foremost  in  deciding  him  to  in¬ 
vestigate  cow-pox.  “Latterly  my  attention,”  he  says,  “has 
so  incessantly  been  occupied  by  the  cow-pox,  I  have  found 
it  impracticable  to  wander  into  other  parts  of  natural  history; 
a  branch  of  science  which,  I  know,  is  the  delight  of  your 
heart  as  well  as  mine.”  This  request  undoubtedly  recalled 
his  attention  to  bird-migration,  and  he  prepared  or  finished 
the  paper.  It  did  not  appear,  however,  until  after  his 
death,  very  shortly  after  which  it  was  communicated  to 
the  Royal  Society  by  his  nephew,  many  long  years  subse¬ 
quent  to  its  inception.  It  was  published  in  the  Philosophical 
Transactions  for  1824,  page  11,  comprising  thirty-three 
pages,  and  also  appears  in  the  Abstract  of  Transactions 
from  1800  to  1830,  Vol.  II.,  p.  204.  It  was  not  a  general 
history  of  migration,  but  an  investigation  of  its  causes, 
based  not  merely  upon  observation  of  the  times  of  arrival 
and  departure  of  many  species  of  birds,  but  upon  anatom¬ 
ical  dissections  of  the  progressive  and  retrogressive  condi¬ 
tions  of  their  reproductive  organs,  comparison  of  their  food 
while  in  England  with  what  they  found  both  to  the  north 
and  south  of  it,  the  duration  of  time  required  for  the  de¬ 
velopment  of  their  young  before  and  after  fledging,  etc., 
etc.  Some  of  his  descriptions  of  birds  and  their  song,  and 
the  sequences  of  this  at  different  hours  of  the  day,  are 
very  beautiful,  alike  inspired  by  scientific  accuracy  and 
poetical  imagination. 

In  1818  he  made  some  most  interesting  researches  upon 
the  night-blooming  primrose,  and  its  part  in  preserving, 
in  the  economy  of  nature,  for  the  support  of  a  delicate 
insect  (the  night-moth),  what  to  superficial  observers  would 
seem  wasted. 

Hence,  to  the  close  of  his  life,  he  was  constantly  oc¬ 
cupied  in  assisting  the  vaccine  development,  and  was  per¬ 
mitted  to  see  his  process  adopted  throughout  the  world. 
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As  constantly  be  was  engaged,  at  every  moment  of  leisure, 
in  searching  out  the  other  secrets  of  nature.  In  1821,  he 
was  appointed  Physician  Extraordinary  to  the  King  of 
Great  Britain  (George  IV), 

Upon  January  26,  1823,  he  died,  from  apoplexy,  and 
was  buried  in  his  native  Berkeley.  Only  one  son  survived 
him.  Though  appreciated,  to  a  certain  extent,  at  home,  it 
was  chiefly  from  foreign  nations  that  both  during  his  life 
and  after,  he  received  the  fullest  honors.  There  are  one 
or  two  of  them  that  will  more  particularly  interest  us,  as 
Americans. 

In  1 802  he  was  elected  a  Fellow  of  the  American  Acad¬ 
emy  of  Arts  and  Sciences,  at  Boston,  his  diploma  being 
signed  by  John  Adams  as  its  President,  and  John  Quincy 
Adams  as  one  of  its  Secretaries. 

In  1803  he  was  granted  the  honorary  degree  of  LL.  D. 
by  Harvard  University,  This  was  signed,  among  other 
officers,  by  a  relative  of  my  own,  and  great-grandfather 
of  Mrs.  Hobart  Williams,  of  this  city,  Ebenezer  Storer, 
then  Treasurer  of  the  College. 

The  14th  of  May  was  long  made  an  annual  festival  in 
Berlin,  in  remembrance  of  the  discovery  and  its  beneficence. 
It  were  well  should  our  three  Societies  decide  to  inaugu¬ 
rate  a  similar  custom  in  this  country.  The  community 
cannot  too  often  be  reminded  of  the  importance  and  even  of 
the  necessity  of  vaccination.  Newport  would  thus,  as  taking 
the  lead  in  this  matter,  become  to  the  world  at  large,  to 
the  medical  profession,  and  to  the  American  people,  the 
object  of  profound  respect. 

It  is  a  strange  commentary  upon  the  fickleness  of  the 
human  mind  that,  despite  the  indisputable  proofs  of*  the 
absolute  value  of  vaccination  in  preventing  small-pox,  and 
of  the  ever  present  readiness  of  that  hydra-headed  monster 
to  reassert  itself  in  all  its  former  virulence,  whenever  and 
wherever  permitted  to  do  so,  persons  should  be  found  in 
this  enlightened  age  who  wish  to  go  back,  and  to  force 
all  others  back,  to  the  days  of  general  death  and  disfig- 
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urement.  Partly,  no  doubt,  it  is  but  that  retrogressive- 
swing  of  the  pendulum  which,  through  inscrutable  but  in¬ 
variable  law,  in  all  things  follows,  to  a  certain  extent,  every 
advance  of  civilization.  In  part,  however,  and  such,  I  am 
told,  has  been  the  case  in  Rhode  Island,  the  regrettable 
agitation  against  vaccination  has  been  led  by  persons  who 
have  lost  by  death,  and  through  one  of  the  causes  that  I 
have  already  mentioned  —  either  latent  disease  of  a  consti¬ 
tutional  character,  or  carelessness  in  preparing  the  virus, 
•  which  is  now  done  by  wholesale  at  so-called  vaccine  farms 
—  a  member  of  their  family.  To  these  we  must  pardon  much. 
In  their  grief  they  cannot  appreciate  that  a  sequence  is  by 
no  means  always  a  consequence,  and  that  “after”  does 
not  necessarily  signify  “because  of.”  In  condemning  the 
transfer  from  the  cow  which  has  made  mankind  so  much 
healthier  and  happier,  one  might  as  well  insist  that  all  milk, 
the  natural  food  of  childhood,  should  be  disused  because 
where  reasonable  care  and  precautions  in  its  collection  have 
been  neglected  disaster  has  followed. 

What  might  happen  even  with  us  in  Rhode  Island, 
were  the  advocates  of  evil  to  have  their  way,  is  at  this 
moment  being  shown  in  England.  Berkeley,  Jenner’s  birth¬ 
place,  is  very  near  to  the  city  of  Gloucester.  In  the  west 
nave  of  Gloucester  Cathedral  stands  a  marble  statute  of 
Jenner.  A  prophet  is  not  often  honored  in  his  own  coun¬ 
try.  He  whom  the  whole  world  delights  to  place  on  high 
has  usually  been  thought  little  of,  if  not  derided,  at  home. 
It  has  been  so  with  Newport  and  Col.  Waring.*  In  Glou¬ 
cester  there  have  long  been,  probably  from  the  beginning, 
persons  who  disbelieved  in  the  protective  power  of  vacci¬ 
nation.  They  have  been  able  to  prevent  its  being  carried 
out  bv  the  authorities,  and  as  a  direct  consequence  the  city 
is  now  being  decimated  by  small-pox  in  its  very  worst 
form.  The  ingress  of  strangers  and  the  egress  of  citizens 
prevented  —  too  many  dead  for  funerals  —  disfigurement  of 

•Col  George  E  Waring,  Jr.,  the  most  prominent,  perhaps,  of  American  Sanita¬ 
rians,  was  for  many  years  a  resident  of  Newport. 
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those  who  survive,  the  tale  is  but  that  by  Defoe,  of  Lon¬ 
don,  during  its  awful  visitation  by  the  Plague;  and  as  the 
great  fire  of  London  alone  sufficed  to  prevent  the  repeti¬ 
tion  of  that  pestilence,  so  it  would  seem  that  Gloucester 
will  still  have  to  be  purged  of  its  germs  of  the  most  repul¬ 
sive  as  well  as  the  most  fatal  disease,  by  a  general  crema¬ 
tion  of  dwellings  and  their  contents  alike.  The  story  is 
almost  like  that  of  Sodom  and  Gomorrah  of  old,  for  is  it 
not  wickedness  thus  to  refuse  such  gifts  of  God?  That 
those  of  the  anti-vaccination  leaders  there  who  are  still 
alive  are  acknowledging  their  mistake  and  urging  all  to 
general  vaccination,  cannot  restore  the  hundreds  they  have 
caused  to  perish,  cannot  recall  the  myriad  printed  sheets 
of  error  that  they  have  sent  broadcast  through  the  world, 
to  mislead  many  minds,  even  in  our  own  city  of  Newport. 

I  have  now  shown  you  Jenner’s  life  as  a  naturalist.  A 
few  words  more  will  complete  my  sketch. 

He  was  by  inheritance,  through  several  generations,  a 
student. 

He  was  born  into  opportunity,  for  his  birthplace  was 
a  district  of  dairies.  His  meeting  the  servant  who  thought 
cow-pox  and  small-pox  incompatible  with  each  other,  instead 
of  chance,  would  seem  to  have  been  but  part  of  a  God-created 
design.  There  occurring  at  the  time  in  the  herd  this  dis¬ 
ease,  so  very  rare,  spontaneously,  was  but  another  link  in 
the  chain. 

The  prevalence  and  fatality  of  small-pox  were  not  his 
only  spurs  to  find  its  preventive.  While  still  an  apprentice, 
he  had  had  personal  experience  of  the  great  discomfort  from 
the  older  practice  of  inoculation.  “There  was,”  he  says, 
“bleeding  till  the  blood  was  thin;  purging  till  the  body 
was  wasted  to  a  skeleton,  and  starving  on  vegetable  diet  to 
keep  it  so.” 

His  inborn  love  for  natural  history  fixed  his  attention 
upon  the  diseases  of  the  domestic  animals.  His  subsequent 
training  as  a  naturalist  and  natural  philosopher  fitted  him 
for  steps  in  his  research  which  he  otherwise  could  neither 
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have  found  necessary  nor  taken.  It  was  only  by  recognizing 
every  successive  phase  of  Jenner’s  inquiry,  each  in  its  turn 
dependent  upon  that  preceding,  that  Dr.  Waterhouse  was 
enabled  to  experiment  in  retro-vaccination,  the  transference 
of  humanized  virus,  attenuated  by  long-continued  trans¬ 
mission,  back  to  the  cow,  in  the  hope  of  regaining  its  orig¬ 
inal  certainty  and  potency;  and  that,  far  more  effective  and 
successful  still,  the  late  Dr.  Henry  A.  Martin,  of  Boston, 
followed  by  Depaul,  conceived  the  idea  of  vaccinating  di¬ 
rectly  from  a  spontaneous  case  in  the  cow,  to  other  unaffected 
individuals  in  the  same  or  different  herds.  This  heifer- 
to-heifer  transmission,  from  the  Beaugency  and  other  stocks, 
is  now  practised  throughout  the  world.  “  In  the  first  year 
after  vaccination  was  announced,”  says  Martin  (Journal  of 
the  Gynaecological  Society  of  Boston,  Vol.  VII.),  “every  en¬ 
lightened  physician  in  Christendom  was  up  to  his  ears  in 
vaccine  experimentation.  Every  sort  of  animal  from  the 
elephant  to  the  mouse  was  vaccinated,  and  even  birds. 
Among  thousands  of  such  experiments  there  were  none  in 
which  the  end  sought  was  the  perpetuation  of  the  disease 
originally  occurring  in  the  cow,  in  similar  animals,  without 
passing  through  a  single  human  system.” 

Jenner  had  remarkable  patience.  The  persistence  of  this 
we  have  noticed  throughout  his  life. 

He  could  be  wisely  silent.  Although  the  object  of  many 
unkind  and  unfair  criticisms,  he  never  would  weaken  the 
strong  position  which  the  truth  had  enabled  him  to  take, 
by  replying  to  them. 

He  had  the  strongest  self-control.  He  once  silenced  a 
noble  lord,  a  friend  of  one  of  his  defamers,  who  ignorant 
of  his  presence  was  railing  most  scurriously  at  vaccination, 
by  simply  confronting  him  and  saying,  “Your  Lordship,  I 
am  Dr.  Jenner.” 

He  had  the  courage  of  his  convictions.  Sir  Humphrey 
Davy  relates  that  he  was  once  discussing  with  Jenner,  in 
1799,  the  uses  of  earthworms  to  man.  Sir  Humphrey  con¬ 
sidered  the  dung-hill  and  putrefaction  far  more  useful  to 
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the  worm  than  the  worm  as  a  benefactor  to  our  race. 
Jenner  would  not  at  all  consent  to  this.  He  pointed  out 
that  in  their  movements  under  ground  they  left  a  trail  of 
mucus  behind  them  which  became  a  fertilizer  to  the  plants, 
and  that  by  assisting  in  breaking  the  stiff  clods  to  pieces, 
they  divided  and  comminuted  the  soil.  This  holding  to  his 
point,  no  matter  who  his  opponent,  was  the  same  charac¬ 
teristic  that  gave  him  courage  to  vaccinate  his  own  child 
while  his  friends  were  still  querying  as  to  its  advantage  or 
safety. 

He  saw  all  things,  however  repulsive,  in  their  higher, 
even  poetical  light.  When  Charles  James  Fox,  then  greatly 
opposed  to  vaccination,  asked  him  what  the  cow-pox  variola 
was  like,  Jenner  replied  at  once,  referring  also  to  the  sur¬ 
rounding  so-called  areola,  and  the  similarity  is  singularly 
exact,  “Why,  it  is  exactly  like  the  section  of  a  pearl  upon 
a  roseleaf.  ” 

He  built,  as  a  philosopher,  upon  so  secure  a  foundation 
that  it  was  unnecessary  ever  to  change.  A  very  few  days 
before  he  died,  he  said,  “My  opinion  of  vaccination  is  pre¬ 
cisely  as  it  was  when  I  promulgated  the  discovery.  It  is 
not  in  the  least  strengthened  by  any  event  that  has  hap¬ 
pened,  for  it  could  gain  no  strength;  it  is  not  in  the  least 
weakened,  for  if  failures  had  not  happened,  the  truth  of  my 
assertions  concerning  those  coincidences  which  occasioned 
them  would  not  have  been  made  out.” 

His  tastes  were  simple  and  most  retiring.  He  wrote  to 
a  friend,  after  his  success  had  attained  full  flood:  “Shall 
I,  who  even  in  the  morning  of  my  days,  sought  the  lowly 
and  sequestered  paths  of  life,  — the  valley,  and  not  the 
mountain,  —  shall  I,  now  my  evening  is  fast  approaching,  hold 
myself  up  as  an  object  for  fortune  and  for  fame  ?  My  for¬ 
tune,  with  what  flows  in  from  my  profession,  is  amply 
sufficient  to  gratify  my  wishes.  And  as  for  fame,  what  is 
it  ?  A  gilded  butt,  forever  pierced  with  the  arrows  of  malig¬ 
nancy.  The  name  of  John  Hunter  stamps  this  observation 
with  the  signature  of  truth.” 
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He  was  straightforward  and  upright  from  the  sense  of 
duty.  “In  every  private  affair/’  says  one  who  knew  him 
intimately,  “and  in  every  public  transaction,  but  one  prin¬ 
ciple  guided  him.  The  purity  of  his  motives  and  the  dis¬ 
interestedness  of  his  actions  have  by  no  means  been  yet 
duly  acknowledged.  Had  those  who  opposed  him  known 
how  little  of  selfishness,  of  vanity  or  of  pride  entered  into 
his  character  they  would  have  deeply  lamented  the  wounds 
which  they  inflicted.” 

He  was  most  humble  in  spirit.  He  was  compared,  even 
during  his  life  time,  to  Columbus,  by  his  previous  know¬ 
ledge  foretelling  the  discovery  of  another  hemisphere;  to 
Newton,  compelling  even  heaven  itself  to  reveal  the  motions 
of  its  hosts;  to  Bacon,  looking  forward  to  futurity  for  the 
fruition  of  the  seed  that  he  had  sown;  and  to  Harvey, 
whose  marvellous  discovery  of  the  circulation  of  the  blood 
transcended  everything  then  accomplished  in  medicine;  and 
it  had  justly  been  said  that  in  real  results  he  transcended 
them  all.  Despite  this,  he  considered  himself  as  merely 
an  instrument  in  the  hands  of  an  ever  benevolent  God.  Rev. 
Rowland  Hill,  in  introducing  Dr.  Jenner,  once  said  :  “Allow 
me  to  present  to  your  Lordship  my  friend,  Dr.  Jenncr,  who 
has  been  the  means  of  saving  more  lives  than  any  other 
man.”  “Ah!”  instantly  replied  Jenner,  “would  that  I,  like 
you,  could  say  souls." 

He  was  consistently  devout,  ever  conscious  of  and  quick 
to  acknowledge  the  omnipresence  of  Deity  and  his  own 
direction  thereby.  Till  fourteen  years  of  age,  his  whole 
life  had  been  passed  in  an  ecclesiastical  atmosphere.  His 
father,  one  of  his  grandfathers  and  his  three  early  teachers, 
one  of  whom  was  his  brother,  were  all  clergymen.  His 
father-in-law  and  his  two  brothers-in-law  proved  also  such. 
He  has  left  a  picture  of  his  state  of  mind  during  the  long 
years  of  thoughtful  preparation  for  his  discovery.  “While 
the  vaccine  discovery  was  progressive,”  he  says,  “the  joy 
I  felt  at  the  prospect  before  me  of  being  the  instrument 
destined  to  take  away  from  the  world  one  of  its  greatest 
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calamities,  blended  with  the  fond  hope  of  enjoying  inde¬ 
pendence  and  domestic  peace  and  happiness,  was  so  excessive 
that  in  pursuing  my  favorite  subject  among  the  meadows, 
I  have  sometimes  found  myself  in  a  kind  of  reverie.  It  is 
pleasant  to  me  to  recollect  that  these  reflections  always 
ended  in  devout  acknowledgments  to  that  Being  from  whom 
this  and  all  other  mercies  flow.”  He  was  always  reverent 
towards  the  Scriptures,  presenting  them  to  his  god-children 
and  other  young  people  in  whom  he  took  interest,  with 
little  inscriptions,  like  the  following:  “To  Augusta  Bertie 
Parry,  with  the  best  wishes  and  affections  of  her  god-father, 
Edward  Jenner;  who  most  devoutly  hopes,  as  this  is  the 
best  book  that  ever  was  written,  she  will  give  it  not  only 
the  first  place  in  her  library,  but  convince  those  who  love 
her  dearly  that  it  occupies  the  first  place  in  her  heart  ” 

As  was  most  eloquently  stated  at  the  Jenner  Festival  of 
the  American  Medical  Association,  at  Atlanta,  by  Dr.  Davis 
of  Chicago,  Jenner  seemed  “to  look  only  for  the  fulfilment 
of  Lord  Bacon’s  saying:  ‘That  it  is  heaven  upon  earth  to 
have  a  man’s  mind  move  in  charity,  rest  in  providence,  and 
turn  upon  the  poles  of  truth.’  ”  (Journal  of  the  American 
Medical  Association,  9th  May,  1896,  p.  917.) 

A  German  memorial  of  Jenner,  which  I  have  received 
while  writing  this,  from  its  author,  Dr.  L.  Pfeiffer  of  Wei¬ 
mar,  who  besides  being  a  celebrated  medical  numismatist, 
has  long  been  a  profound  student  of  the  biology  of  vacci¬ 
nation,  closes  with  these  quotations: 

From  Liebermeister :  “Jenner’s  discovery  is  the  great¬ 
est  accomplishment  that  medical  practice  has  ever  made  in 
this  world.” 

From  Hufeland:  “If  to  anyone  there  is  the  certainty 
of  earthly  immortality,  it  is  he.  He  will  be  known  to  the 
end  of  time  as  one  of  the  greatest  benefactors  of  the  human 
race.  Happy  he  who  may  have  such  a  fortune!” 

It  is  because  Jenner  was  a  naturalist,  and  the  philan¬ 
thropic  interpreter  of  nature’s  laws  that  all  such  should 
strive  to  be,  that  praise  like  this  became  possible,  and  that 
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the  whole  earth  is  able  to  unite  in  saying  of  him:  “  He  stood 
between  the  dead  and  the  living,  and  the  plague  was  stay¬ 
ed.”  (Numbers,  lx.  48.) 

What  more  can  one  add  to  portray  his  beautiful  char¬ 
acter?  I  can  but  repeat  the  following  tribute,  long  since 
paid  him,  and  inscribed  upon  his  tomb.  It  will  grow  more 
and  more  expressive  with  the  recurring  centuries: 

“Within  this  tomb  hath  found  a  resting  place 
The  great  physician  of  the  human  race  — 

Immortal  Jenner!  whose  gigantic  mind 

Brought  life  and  health  to  more  than  half  mankind. 

Let  rescued  Infancy  his  worth  proclaim, 

And  lisp  out  blessings  on  his  honored  name; 

And  radiant  Beauty  drop  one  grateful  tear. 

For  Beauty’s  truest  friend  lies  buried  here  ” 


COMMERCIAL  PRODUCTS  OF  THE  SEA  IN  THEIR 
RELATIONS  TO  NEWPORT* 

By  H.  R.  STORER,  M.  D. 


We  are  all  of  us  living  upon  the  very  edge  of  the 
ocean.  In  former  days  the  business  life  of  Newport  was 
wholly  maritime.  The  town  has  its  ship-yards,  its  rope- 
walks  its  distilleries,  its  slave-market.  Its  merchant  ves¬ 
sels  brought  wealth  from  distant  lands.  Its  deep-sea  hunters 
pursued  the  whale  in  our  own  and  in  foreign  waters.  Of 
recent  years  there  has  been  in  all  these  respects  a  very 
great  change,  and  with  the  growth  of  Newport  in  favor 
as  a  watering-place  the  city  has  become  the  summer  resi¬ 
dence  of  the  rich  and  fashionable,  employers  of  many  gar¬ 
deners,  stablemen,  and  other  personal  attendants.  Year 
after  year  the  townspeople  have  come  to  depend  upon  pro¬ 
viding  for  the  needs  or  fancies  of  these  visitors  as  the 
means  for  their  livelihood,  and  the  vocations  of  fifty  years 
since  have  gradually  disappeared. 

The  old  commerce  of  Newport  has  entirely  ceased. 
Steam  has  replaced  the  air  as  propelling  power,  railroads 
have  absorbed  much  of  the  former  water-traffic,  and  the 
few  sailing-vessels  that  still  remain  run  almost  exclusively 
along  the  coast  as  carriers  of  coal  and  lumber.  And  finally, 
coal-oil,  gas  and  electricity  have  almost  completely  taken 
the  place  of  the  already  well-nigh  exterminated  whale. 
The  great  whaling  centres,  New  Bedford,  Nantucket,  Sag 
Harbor  and  New  London,  have  sunk  into  obscurity  as 
such,  and  Newport  with  them,  and  with  the  exception  of 
two  small  localities,  Provincetown  and  a  village  near  Mon- 


*  Abstract  from  the  President’s  Annual  Address,  read  before  the  Society  at  the 
Annual  Meeting,  May  6,  1897. 
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tauk  Point,  where  only  boat-fishing  from  shore  is  practised, 
the  American  whaling  industry  is  now  confined  to  a  steam 
fleet  from  San  Francisco. 

No  longer  are  immense  menhaden  seines  hauled  in 
during  the  summer  upon  our  every  shore.  The  steamers 
of  Tiverton  and  Greenport  have  now  a  virtual  monopoly 
of  this  business.  In  my  boyhood  the  sea-side  farms  of  all 
New  England  were  fertilized  by  menhaden,  spread  broad¬ 
cast  and  planted  in  the  corn-hills.  Now  these  fish  are 
converted  by  machinery  into  painters’  oil — supposed  to  be 
from  linseed — or  into  a  so-called  guano.  And  so  with  the 
scup  fishery:  from  being  merely  the  luxury  of  local  homes, 
the  scup  have  become  the  pursuit  of  a  fleet  of  steamers, 
making  its  headquarters  at  Newport,  and  carrying  these 
fish  by  the  thousand  barrels  to  New  York  and  Philadelphia 

Formerly  almost  the  whole  catch  in  the  mackerel  fishery 
was  made  by  hand  upon  sailing  vessels  and  thereon  salted 
and  barreled.  Now,  by  the  use  of  purse-seines,  great 
quantities  are  taken  by  the  menhaden  steamers  and  car¬ 
ried  directly  to  the  markets.  In  the  lobster  fishery,  while 
canning  is  employed  with  profit  at  points  most  distant 
from  dense  population,  the  demand  by  cities  for  fresh  lob¬ 
sters  has  come  to  exceed  the  supply. 

The  changes  referred  to  have  by  no  means  proved  evils. 
With  each  problem  there  has  followed  its  solution.  The 
sea  is  so  prolific  of  life  that  with  due  precautions  it  is 
really  inexhaustible.  Great  scarcity  for  one  or  more  years 
has  but  preceded  an  unusual  superabundance,  and  where 
species  have  proved  confined,  in  the  main,  to  narrow  limits 
their  threatened  extermination  has  been  prevented  by  the 
process  of  applied  science,  in  the  artificial  propagation  and 
successive  implantation  of  fish  at  the  expense  of  the  State 
and  the  National  governments,  chiefly  through  the  United 
States  Fish  Commission.  Not  only  have  our  fresh-water 
streams  and  lakes  been  thus  stocked,  but  the  sea  itself 
and  its  tidal  estuaries.  As  I  write,  word  has  come  of  a 
most  unexpected  and  plenteous  appearance  of  large  cod 
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along  the  western  shore  of  the  Cape  which  bears  their  name, 
and  last  year  a  similar  surprise  was  shared  by  the  fisher¬ 
men  of  Newport  and  of  Block  Island.  It  is  fortunate  for  us 
that  we  are  no  farther  from  the  great  government  fish- 
hatchery  at  Wood’s  Holl.  We  are  so  near  to  Buzzard’s 
Bay  that  the  overflow  from  its  waters  quickly  reaches  us, 
and  we  differ  in  this  respect  from  the  dwellers  along  the 
upper  coast  of  Massachusetts,  for  the  extending  arm  of 
Cape  Cod,  running  out  like  the  leader  of  an  enormous  fish- 
trap,  prevents  egress  of  the  newly-hatched  schools  towards 
Massachusetts  Bay  and  directs  them  into  Vineyard  Sound 
and  the  entrance  of  Narragansett  Bay. 

The  real  wealth  of  a  nation,  it  has  been  said,  lies  in 
the  thoughtful  utilization  of  its  wastes.  What  is  daily  thrown 
away  in  a  great  city  could  comfortably  support  a  much 
larger  population  therein,  and  what  is  rejected  or  turned 
to  no  use  from  the  sea’s  products  could  easily  be  made  the 
means  of  a  living  to  a  great  number  of  persons  now  idle. 

It  is  unnecessary  to  more  than  refer  to  the  constant 
demand  for  sea-sand  for  building  purposes.  Here  in  New¬ 
port  the  beaches  were  formerly  considered  as  free  banks 
to  draw  from  for  this  purpose;  now  they  make  large  re¬ 
turns  to  their  owners.  The  greater  proportion  of  the  sea- 
gravel  used  here  is  brought  from  outside  the  city,  and  so 
with  paving-stones,  rounded  through  the  action  of  the 
waves. 

In  former  days,  dating  from  the  times  of  war,  there 
were,  all  along  our  shores,  vats  for  the  evaporation  of  sea¬ 
water  to  produce  salt.  The  discovery  of  the  great  saline 
springs  at  Syracuse,  N.  Y.  and  at  other  places,  and  cheaper 
rates  of  freight  from  Turk’s  Island,  etc.  have  put  a  stop 
to  this  local  industry.  Yet  it  is  a  fact  that,  aside  from 
the  thousand  purposes  for  which  salt  is  ordinarily  employed, 
there  is  a  wide  and  profitable  field,  as  yet  but  very  par¬ 
tially  occupied,  in  the  vending  of  sea-water  and  sea-salt 
for  use  in  innumerable  forms  of  invalidism.  The  ocean  is 
in  fact  but  an  enormous  mineral  spring,  and,  as  existing 


Commercial  Products  of  the  Sea. 


75 


in  nature,  mineral  waters  are  far  more  efficacious  in  their 
effects  than  any  that  can  be  artificially  prepared,  even  if 
in  accordance  with  a  seemingly  identical  formula.  It  would 
be  for  the  advantage  of  invalids  were  sea-salt  and  sea¬ 
water  added  to  their  list  of  necessaries  by  druggists  and 
country  physicians.  Sea- water  can  be  carried,  at  moderate 
rates,  to  very  great  distances,  and  if  pure  at  first  will  long 
remain  in  good  condition. 

So  also  there  exists  in  sea-weed  a  valuable  agent  for 
the  external  treatment  of  many  forms  of  chronic  disease, 
analogous  to  that  found  in  the  natural  deposits  of  certain 
mineral  springs. 

Fish-oils  in  general  are  by  no  means  yet  completely 
utilized.  Hundreds  of  barrels  of  cod-livers  are  thrown 
away  every  year  by  vessels  that  put  into  or  belong  to 
Newport  alone.  The  oil  can  be  prepared  without  offence, 
as  is  constantly  being  done  by  one  of  our  citizens,  and  in¬ 
deed  from  fresh  livers  it  can  be  extracted  by  any  house¬ 
wife  over  her  kitchen  fire.  With  the  amount  of  livers  that 
could  be  procured  from  Block  Island  and  along  our  imme¬ 
diate  shores  quite  a  manufactory  of  the  oil  could  be  sup¬ 
plied  at  Newport.  Certain  writers  consider  the  oil  from 
skate-livers  fully  equal,  if  not  superior,  to  that  from  cod- 
livers,  while  it  is  probable  that  the  liver  of  the  shark  and 
still  more  the  enormous  liver  of  the  sword-fish,  of  which  so 
many  are  taken  each  summer  off  Block  Island  and  are 
sold  from  Newport,  would  prove  capable  of  yielding  oil  of 
decided  medicinal  value.  Great  numbers  of  sharks  are 
yearly  captured  in  the  nets  around  Newport,  and  are  cut 
up  for  lobster-bait,  while  their  livers  are  thrown  away. 
The  great  basking-sharks  to  be  found  on  our  coasts  yield 
from  five  to  twenty  barrels  of  liver  each.  When  this  liver 
is  in  its  best  condition  it  is  said  that  six  barrels  of  it  will 
produce  five  barrels  of  oil,  of  thirty  gallons  each.  At  times 
the  dog-fish,  which  is  a  small  shark,  are  so  plentiful  in 
this  vicinity  as  to  seriously  embarrass  the  fishermen.  The 
sun-fish,  which  is  occasionally  brought  into  Newport  as  a 
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curiosity,  also  furnishes  a  valuable  oil.  An  abundance  of 
them  could  be  harpooned  off  Block  Island  and  this  side  of 
the  Gulf  Stream.  There  are  certain  very  oily  fishes,  com¬ 
mon  upon  our  coast/  the  employment  of  which  would  be 
valuable  medicinally  as  well  as  for  simple  food.  Certain 
of  these,  as  the  shad,  mackerel,  blue-fish  and  herring,  are 
always  marketable.  Another,  the  menhaden,  is  not  mar¬ 
ketable,  save  for  bait,  but  is  valuable  upon  a  large  scale 
for  its  oil.  There  is  little  doubt,  however,  that  if  neatly 
canned,  there  could  be  obtained  for  menhaden  an  extensive 
sale  to  invalids  with  wasting  diseases  throughout  the  coun¬ 
try. 

Again,  still  speaking  from  a  professional  standpoint,  a 
large  proportion  of  the  iodine  of  commerce  is  even  yet 
produced  from  seaweed.  Upon  the  southern  coast  of  New 
England  we  have,  according  to  Prof.  Farlow  of  Cambridge, 
over  a  hundred  species  of  algse,  and  I  have  no  doubt  that 
many  of  these  neglected  seaweeds  would  be  found  useful 
for  medical  indications.  The  carragheen,  or  Irish  moss, 
one  of  the  very  few  northern  species  found  below  Cape 
Cod,  abounds  with  us.  In  its  green  state,  fresh  from  the 
rocks,  it  is  not  unpalatable,  and  can  be  turned  to  good 
account  for  the  table.  Dried  and  bleached,  as  we  buy  it 
from  the  grocer  and  druggist,  it  has  not  only  lost  some 
of  its  chemical  value,  but  has  undergone  partial  decompo¬ 
sition  also.  Those  who  have  visited  the  large  colony  of 
“mossers”  along  the  Cohasset  and  Scituate  shores  of  Mas¬ 
sachusetts  Bay  will  agree  with  me  in  believing  that  it 
could  be  equally  profitably  prepared  for  the  market  at 
Newport.  From  the  food  aspect  alone  much  could  be  said 
of  the  waste  of  valuable  material  at  Newport.  The  fish- 
livers  of  which  I  have  spoken  can,  when  fresh,  be  palata¬ 
bly  prepared  for  the  table.  There  are  certain  fishes,  oc¬ 
curring  with  us  in  great  quantities,  that  are  seldom  or 
never  used  at  all,  unless  for  lobster-bait.  The  sea-robin 
or  gurnard  is  so  abundant  that  it  sometimes  almost  fills 
the  nets,  and  is  thrown  aside  as  “trash.”  There  are  few 


Commercial  Products  of  the  Sea. 


77 


who  are  aware  that  strips  cut  from  the  side  of  the  sea- 
robin  and  properly  cooked  are  really  delicious,  but  there 
being  no  demand  for  them  the  fishermen  do  not  take  the 
trouble  to  prepare  them.  The  hake,  usually  despised,  is 
excellent  if  cooked  when  fresh ;  though  in  the  farther 
north  they  are  split  and  dried  and  packed  with  cod  for 
exportation,  here  they  are  thrown  away.  Cuttle-fish  or 
squid,  abundant  in  their  season,  are  most  delicate  eating 
if  well  prepared:  I  speak  from  personal  knowledge.  Epi¬ 
cures  know  that  there  is  nothing,  unless  it  be  the  head  of 
the  halibut,  that  makes  so  delicious  a  chowder  as  the  head 
of  a  cod:  they  are  thrown  away  in  this  vicinity. 

Every  year  at  Newport  fish  are  so  plenty  that  but  a 
small  portion  of  those  that  could  be  readily  caught  can  be 
sold  at  home.  In  the  mackerel  season  the  water  often 
seems  fairly  alive  with  fish.  In  the  scup  season  large 
pounds  or  sea-cages  are  now  constructed,  in  which  thou¬ 
sands  of  barrels  of  the  fish  are  kept  waiting  the  demands 
of  an  overstocked  market.  Curiously  enough,  there  seem 
to  be  marked  local  limitations  to  popular  tastes.  Thus, 
while  the  delicious  scup  is  ardently  called  for  by  New 
York  and  Philadelphia,  it  is  not  wanted  in  Boston,  while 
the  equally  toothsome  sword-fish  is  particularly  demanded 
bv  the  last  of  these  cities.  It  would  seem  that  if  Newport 
had  a  fresh  fish  cold-storage  house  on  a  sufficiently  large 
scale,  stocked  when  fish  are  plenty  and  drawn  upon  when 
they  are  otherwise  out  of  the  market,  there  might  be  large 
money  returns  to  its  owners. 

Aside  from  the  purposes  of  medicine  and  food,  there 
are  others  for  which  these  sea-products  can  be  profitably 
employed.  The  skins  of  sharks  and  sturgeons  make  admir¬ 
able  leather:  that  of  the  former,  shagreen,  has  long  been 
used  for  producing  a  delicate  polish  upon  wood  and  metal. 

Every  year  quite  a  number  of  sturgeon  are  taken  in 
the  Newport  stationary  nets.  Their  swimming-bladders 
or  sounds  produce  the  finest  isinglass.  So  high  is  still  its 
price  that,  despite  the  substitutes  that  are  generally  em- 
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ployed,  it  is  probable  that  its  preparation  would  well  repay 
all  trouble.  This  swimming-bladder  and  the  roe,  from 
which  is  made  the  valuable  Russian  caviare,  are  here  thrown 
away.  The  sturgeon  also  yields  an  abundant  oil.  In  Ire¬ 
land  isinglass  of  an  excellent  quality  is  prepared  from  cod- 
sounds.  Enough  fresh  cod-bladders  could  be  obtained  in 
this  vicinity  to  warrant  the  establishment  of  an  isinglass 
manufactory  at  Newport.  A  most  excellent  isinglass  is 
also  to  be  obtained  from  the  air-bladder  of  the  hake. 

I  have  spoken  of  the  edible  and  medicinal  properties  of 
certain  seaweeds.  In  Newport  and  its  vicinity  many  hun¬ 
dred  cartloads  of  seaweed  are  annually  turned  to  account 
as  a  fertilizer.  There  is  one  species,  the  eel-grass  ( Zostera 
marina')  which,  abundant  everywhere  upon  the  coast,  is 
practically  useless  for  this  purpose.  It  is  not  a  good  top¬ 
dressing,  for  when  dry  it  is  carried  away  by  the  wind,  and 
as  a  compost  it  is  not  valued.  Abroad,  properly  dried,  it 
has  been  largely  used  for  the  upholstery  of  beds  and  other 
furniture.  From  a  single  port,  Granville,  in  Normandy, 
over  four  million  pounds  have  been  exported  for  this  pur¬ 
pose  in  a  single  year.  Of  late  it  has  also  been  found  that, 
made  into  elongated  pads  or  mattresses,  it  answers  admir¬ 
ably  in  building  as  a  deadener  of  sound  and  a  non-conductor 
of  heat,  and  its  excellence  in  these  respects  is  vouched  for 
by  architects  of  repute. 

There  is  much  more  that  could  be  said  of  the  sea  as 
affecting  Newport’s  business  interests.  In  a  word  there  is 
at  Newport  a  great  deal  more  money  to  be  gathered  from 
the  sea  than  is  as  yet  obtained.  There  are  many  people 
here  who  need  it,  and  they  have  only  to  avail  themselves 
of  the  opportunities  that  await  a  little  good  judgment,  pa¬ 
tience  and  not  unpleasant  labor. 


SWORD-FISHING  AT  BLOCK  ISLAND.* 


By  AMORY  AUSTIN. 


. Having  now  completed  my  description  of 

the  sword-fish  and  his  habits,  let  me  invite  you  to  accom¬ 
pany  me  upon  a  cruise  in  his  pursuit.  It  is  a  beautifully 
bright  and  cloudless  morning,  say  about  the  Twenty-fourth 
of  July,  and  the  day  promises  to  be  a  very  hot  one  upon 
land,  with  not  a  breath  of  air  stirring,  but  it  will  not  be 
so  hot  upon  the  water.  Let  us  take  an  early  breakfast  and 
then  walk  down  to  the  quaint  old  harbor  of  New  Shoreham 
where  we  shall  find  the  steamer  Ocean  Vina,  under  command 
of  Captain  Edwin  Dodge,  waiting  for  us,  ready  to  start  at 
eight  o’clock.  It  will  be  well  to  take  a  lunch  with  you,  as 
we  shall  not  return  until  three  in  the  afternoon.  If  you 
have  a  camera,  bring  it  by  all  means. 

We  embark,  ladies  as  well  as  men,  for  the  trip  promises 
to  be  a  delightful  one,  and  there  is  no  danger,  not  even  of 
sea-sickness,  as  the  vessel  is  staunch  and  the  water  smooth. 
We  are  not  going  to  do  the  fishing  ourselves,  but  merely 
to  look  on  and  see  a  sight  we’ve  never  seen  before.  Twenty 
or  thirty  passengers  can  be  comfortably  accommodated  and 
the  steamer  is  easily  manned  by  a  crew  of  four. 

We  proceed  out  of  the  harbor  and  follow  the  eastern 
shore  until  we  have  passed  the  great  southern  lighthouse 
on  Mohegan  Bluff,  and  then  take  a  course  due  south  and 
directly  out  to  sea.  The  water  is  like  glass,  its  mirror-like 
surface  without  a  ripple,  the  immense  plain  glittering  in  the 
sunlight  and  broken  only  by  a  gentle  swell— a  perfect  day 
for  sword-fishing!  On  the  horizon  we  may  see  four  or  five 
sail,  not  more,  and  nearer,  perhaps,  an  ocean  tug  with  its 
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string  of  barges;  here  and  there  we  may  meet  a  yacht,  or 
if  we  are  fortunate,  one  of  the  “White  Fleet ”  moving 
majestically  along  toward  Newport;  or  perhaps  we  may  see 
an  ocean  liner.  Indeed  it  was  a  day  like  this  and  from  the 
deck  of  an  in-coming  Cunarder  that  I  got  my  first  glimpse 
of  Block  Island,  many  years  ago. 

This  trip  to  the  fishing-grounds  offers  a  succession  of 
beautiful  marine  pictures,  and  should  craft  be  wanting  there 
is  plenty  else  to  see.  Not  even  the  voyage  to  Liverpool 
presents  so  much  variety.  Large  patches  of  gulf-weed  float 
here  and  there  —  the  Gulf  Stream  is  not  far  away.  A 
shoal  of  bonito  breaks  the  surface,  or  there  are  flocks  of 
gulls  resting  upon  the  water  and  rising  at  our  approach 
or  hovering  over  schools  of  small  fish,  while  “Mother 
Cary’s  chickens”  are  everywhere  along  our  course.  Should 
there  chance  to  be  a  slight  breeze  now  and  then  the 
“Portuguese  Man  o’War”  may  make  his  appearance,  sailing 
his  purple  fleet  against  the  wind.  Sometimes  turtle  are 
to  be  seen,  and  on  one  trip  that  I  made  we  saw  the 
handsome  little  rudder-fish  haunting  the  shady  corners  of 
a  floating  piece  of  wreckage,  as  is  his  wont.  On  another 
occasion  the  lookout  shouted  that  a  “man-eater”  was  along¬ 
side.  Looking  down  into  the  water  I  saw  the  wicked¬ 
looking  head  of  a  shark  whose  total  length  must  have 
been  some  eighteen  or-  twenty  feet.  He  was  swimming 
parallel  to  us  and  not  more  than  ten  feet  away,  hoping, 
very  likely,  that  I  might  fall  overboard !  Another  time  a 
whale  —  a  little  one,  only  thirty  feet  long  or  so  —  evidently 
took  the  steamer  for  one  of  his  relatives  and  accompanied 
us  for  a  mile  or  two,  showing  his  entire  length  out  of 
water,  not  more  than  two  hundred  yards  distant. 

Gradually  the  high  southern  bluffs  of  the  island,  the 
only  land  in  sight,  grow  smaller  in  the  north,  until  they 
resemble  a  long,  square  bank,  and  then  a  bluish  cloud 
upon  the  horizon,  and  at  last  disappear.  We  are  out  of 
sight  of  land  and  upon  the  “high  seas,”  with  nothing  be¬ 
tween  us  and  Portugal  to  the  east  or  the  Bahamas  to  the 
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south.  These  are  the  fishing-grounds,  where  the  water  is 
from  fifteen  to  forty  fathoms  (ninety  to  two  hundred  and 
forty  feet)  deep,  though  depth  is  of  but  little  account 
as  we  shall  find  our  prey  at  the  surface.  Everyone  on 
board,  ladies  and  all,  is  now  closely  scanning  the  water, 
for  the  fish  can  be  easily  seen  and  an  expert  can  detect 
one  a  mile  away  in  this  smooth  sea.  Should  a  passenger 
be  the  first  to  “sight  the  fish”  and  proclaim  its  presence, 
he  or  she  is  rewarded  by  the  presentation  of  the  sword, 
should  the  fish  be  taken.  So  keep  a  bright  lookout,  for 
the  sword  will  make  a  handsome  souvenir  of  your  voyage 
and  the  engineer  will  polish  it  for  you. 

All  is  ready,  for  as  we  have  been  pursuing  our  way  the 
harpoon  has  been  mounted  and  set  in  place.  There  is  at 
the  end  of  the  bowsprit  an  iron  stanchion,  or  “pulpit”  as 
it  is  called,  about  the  height  of  a  man’s  waist,  intended  to 
support  the  harpooner  so  that  he  may  not  fall  overboard. 
Across  this  “pulpit”  the  harpoon  rests,  ready  for  instant 
use.  It  consists  of  a  wooden  shaft  some  fifteen  feet  long 
to  which  an  iron  socket  is  affixed,  terminating  in  an  iron 
rod  about  two  feet  in  length.  Upon  the  end  of  this  rod 
the  harpoon-head  is  set.  This  is  called  a  “dart”  or  “lily- 
iron  it  is  of  brass  and  has  two  barbs,  one  behind  the  other, 
a  socket  for  the  iron  rod  and  an  eye  by  which  it  is  attached 
to  one  end  of  fiftv  fathoms  of  stout  line,  the  other  end  of 
this  line  being  made  fast  to  an  empty,  water-tight  keg.  Half 
way  along  the  wooden  shaft  is  a  leather  strap,  through  which 
a  bight  of  the  line  may  be  tucked  to  keep  the  “dart”  in 
place,  and  enough  of  the  line  is  looped  to  give  the  shaft 
free  play  and  is  secured  to  the  rigging  here  and  there  by 
weak  cotton  string,  which  will  hold  it  in  place  until  the 
force  of  the  fish’s  pull  breaks  it.  The  rest  of  the  line  lies 
coiled  in  a  tub,  at  the  side  of  the  vessel,  in  such  a  way 
that  it  may  run  out  easily  when  the  fish  is  struck.  The 
end  of  the  shaft  is  also  secured  to  the  “pulpit”  by  a  long 
line,  and  the  apparatus  is  complete. 
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What  is  that  queer  thing  floating  upon  the  water  some 
distance  ahead?  One  would  think  it  a  miniature  vessel,  a 
toy  schooner,  such  as  some  child  might  have  lost  from  shore 
and  which  has  floated  thus  far  to  sea.  But  why  are  its 
sails  black?  Why,  can’t  you  hear  the  man  in  the  cross-trees 
singing  out?  That’s  the  sword-fish  that  we’ve  come  after 
and  the  black  sails  of  that  “little  schooner”  are  his  dorsal 
fin  and  his  tail  sticking  out  of  the  water  as  he  swims  lazily 
along,  enjoying  this  hot  sunshine!  All  is  instant  excitement. 
The  captain,  who  is  a  veteran  expert  at  this  sport,  runs  to 
the  “pulpit,”  seizes  the  harpoon  and  stands  ready.  Another 
man  takes  the  wheel  and  is  intent  upon  the  slightest  or¬ 
der  of  the  captain,  and  the  engineer  is  ready  at  his  post. 
The  passengers  crowd  about  the  bows  and  keep  their  eyes 
upon  the  tell-tale  “schooner.”  The  steamer  is  brought  to 
half-speed,  and  the  captain,  by  word  or  sign,  directs  the 
helmsman  until  the  fish  is  almost  under  his  hand  and  within 
easy  striking  distance.  This  is  not  difficult  to  do,  as  the 
fish  does  not  seem  to  be  alarmed  at  the  approach  of  the 
vessel,  though  loud  noises  would  alarm  him  and  it  would 
be  next  to  impossible  to  get  near  him  in  a  small  boat. 

Then,  when  the  right  position  has  been  attained,  the 
captain,  with  a  mighty  thrust,  pierces  the  fish,  directing 
his  aim  as  nearly  as  possible  at  the  side  of  the  dorsal  fin, 
and  letting  go  the  line,  withdraws  the  shaft.  If  the  stroke 
has  been  successful  the  brass  head  of  the  harpoon,  still 
attached  to  its  line  but  without  the  shaft,  has  gone  entirely 
through  the  fish  and  “buttons”  (I  can  find  no  better  de¬ 
scription)  upon  his  under  side.  The  fish,  thus  secured  to 
the  line  and  feeling  himself  grievously  wounded,  immediately 
dives  to  the  bottom,  running  the  line  rapidly  out  of  the  tub. 
At  the  same  moment  someone  seizes  the  keg  and  throws 
it  overboard.  Stand  clear  of  the  line  as  it  runs  out,  for 
should  you  be  caught  in  a  coil  of  it  you  would  certainly 
be  dragged  into  the  water! 

Fish,  harpoon,  line  and  keg  are  now  all  in  the  water, 
and  to  our  surprise  are  apparently  abandoned  and  left  to 
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take  care  of  themselves,  while  the  vessel  steams  away  toward 
another  fish  which  has  been  sighted.  A  fresh  keg,  line  and 
harpoon  are  ready,  the  same  shaft  serving  again,  and  the 
operation  is  repeated. 

But  our  fish  is  by  no  means  abandoned;  he  is  firmly 
attached  to  the  resisting  keg,  which  is  floating  upon  the 
surface  and  against  which  he  pulls,  tiring  himself  out  just 
as  a  salmon  tires  himself  by  struggling  against  the  elasticity 
of  a  rod.  We  see  the  keg,  perhaps  a  mile  or  more  away, 
dancing  up  and  down  with  the  struggles  of  the  fish.  Grad¬ 
ually  its  motion  becomes  fainter  —  the  fish  is  becoming  ex¬ 
hausted.  The  steamer’s  boat  has  already  started  in  pursuit, 
and  when  the  fish  has  ceased  to  struggle  it  is  an  easy 
matter  for  the  man  in  the  boat  to  bring  him  to  the  surface 
and  there  give  him  the  coup  de  grace  by  lancing  him  in  the 
gills.  He  then  makes  the  fish’s  tail  fast  to  the  stern  of 
the  boat  and  elevates  an  oar  as  a  signal  that  he  is  ready 
to  be  taken  on  board. 

In  the  meantime  the  steamer  may  have  gone  far  off  in 
chase  of  other  fish,  and  sometimes,  to  a  landsman’s  eye, 
the  man,  all  alone  in  the  boat  with  nothing  else  in  sight, 
offers  a  realistic  picture  of  a  shipwrecked  mariner.  Instances 
have  been  known,  when  fog  has  arisen,  of  the  steamer  being 
unable  to  find  the  boat  before  darkness  comes  on  and  so 
the  poor  lanceman  drifts,  tied  to  his  dying  fish,  until  some 
friendly  passing  vessel  rescues  him  and  takes  him  into  port. 
Such  instances,  however,  are  happily  rare. 

There  is  another  danger,  that  the  wounded  fish,  if  not 
thoroughly  exhausted,  may  come  to  the  surface  and  turn 
upon  the  boat,  piercing  it  with  his  sword  before  he  can  be 
lanced.  In  one  of  the  hotels  at  Block  Island  there  may 
be  seen  a  portion  of  the  planking  of  a  boat  with  the  sec¬ 
tion  of  a  sword  completely  traversing  it.  For  such  reasons 
passengers  are  never  allowed  to  go  in  the  boat.  On  one 
of  mv  trips  in  the  steamer  a  wounded  fish,  seeking  to  re¬ 
venge  himself,  charged  straight  at  the  iron  propeller,  break- 
off  several  inches  of  his  weapon  in  the  attempt.  But  no 
such  unfortunate  occurrences  mar  the  pleasure  of  our  trip: 
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the  boat’s  signal  is  seen  and  the  steamer  is  soon  alongside 
it,  and  the  monster  is  hoisted,  tail  first,  safely  on  board 
where  we  may  admire  him  at  leisure. 

I  was  once  fortunate  enough  to  see  three  large  sword¬ 
fish  thus  taken  in  one  day.  The  best  single  day’s  record 
of  the  Ocean  View ,  Captain  Dodge  tells  me,  is  eighteen  fish 
and  her  best  season’s  record  two  hundred  and  two. 

It  often  happens  that  the  fish  is  not  quite  dead  when 
brought  on  bbard,  and  then  a  curious  phenomenon  occurs. 
At  the  moment  that  the  fish  dies  a  certain  pallor  may  be 
seen  rapidly  spreading  over  his  entire  surface,  so  that  his 
whole  body  has  the  color  and  metallic  appearance  of  mol¬ 
ten  lead ;  this  color  gradually  dies  away  and  the  original 
color  of  the  skin  returns,  the  shade  of  black,  however, 
now  taking  on  a  somewhat  bluish  tinge  while  the  white  re¬ 
mains  as  before.  I  have  observed  a  similar  appearance  in 
other  fish:  a  dying  black-bass,  for  instance,  will  suddenly 
turn  of  a  very  light  yellowish  green  and  in  a  few  moments 
his  former  color  will  return. 

But  no  more  “little  black  sails”  are  to  be  seen  and 
we  are  far  from  home  and  must  return,  so  we  direct  our 
bows  northward  and  proceed.  As  we  approach  the  island 
a  breeze  springs  up,  and  soon  we  meet  a  fleet  of  sail-boats 
coming  out  after  blue-fish.  Let  us  join  them  tomorrow 
and  try  a  change  of  sport.  We  enter  the  harbor  and  land 
again,  safe  and  sound,  having  enjoyed  a  day  of  novel  ex¬ 
perience  and  seen  many  strange  sights. 

Note.  Since  the  above  was  written  —  in  1897  —  a 
change  has  taken  place  in  the  sword-fishing  at  Block  Island. 
For  the  last  two  years  these  fish  seem  to  have  deserted 
their  former  haunts  southward  of  the  island  and  to  have 
moved  father  eastward  to  the  vicinity  of  No  Man’s  Land 
and  Martha’s  Vineyard.  Neither  are  they  so  plentiful  as 
they  were  three  or  four  years  ago,  probably  because  of 
some  lack  in  the  supply  of  smaller  fish  upon  which  they 
feed.  In  1899  the  blue-fish,  also,  were  scarce  in  Block  Is¬ 
land  waters.  The  Ocean  View ,  too,  has  been  sold  and  de¬ 
voted  to  other  uses  so  that  this  sport,  once  so  popular 
among  summer  visitors,  can  now  no  longer  be  enjoyed. 


A  HISTORICAL  SKETCH  OF  FISH-CULTURE* 


By  AMORY  AUSTIN. 


What  is  Fish-culture  ?  It  is  somewhat  difficult  to  give  a 
concise  definition.  The  ancient  idea  of  this  art  seems  to 
have  been  little  more  than  the  keeping  of  fish  in  suitable 
enclosures  whence  they  might  easily  be  taken  when  wanted. 
In  modern  times  the  commonly  accepted  idea  is  that  it  is 
only  the  propagation  of  fish  by  artifice  as  a  means  of  in¬ 
creasing  the  food-supply,  whereas  this  is  but  a  part,  though 
an  important  one,  of  the  whole  scheme.  The  Century 
Dictionary  defines  Pisciculture  as  “the  breeding,  rearing, 
preservation  and  fattening  of  fish  by  artificial  means.”  The 
late  I)r.  George  Brown-Goode  gave  a  clear  definition  in  a 
few  words  when  he  stated  the  purpose  of  Fish-culture  to 
be  “to  counteract  by  reparative  and  preventive  measures 
the  destructive  effects  of  fishing.” 

An  extended  definition  might  be  made  as  follows:  Fish- 
culture  is  the  art  of  restoring  to  its  former  plentiful  con¬ 
dition  the  natural  supply  of  food-fish  upon  which  the  hu¬ 
man  race  so  greatly  depends,  when  that  supply  has  become 
wasted  by  destructive  means:  of  increasing  the  number  of 
such  fish  by  improving  the  conditions  under  which  they 
are  hatched,  so  that  the  immense  loss  which  naturally  oc¬ 
curs  at  such  times  may  be  counteracted:  of  adding  to  the 
variety  of  our  food-fish  by  the  introduction  and  acclimating 
of  new  native  or  exotic  species  in  places  where  they  may 
prove  of  most  advantage  to  the  people:  of  preserving  the 
supply  thus  restored  and  increased  by  removing  all  obsta¬ 
cles  to  a  healthy  natural  condition  of  life,  with  adequate 
food  and  proper  facilities  for  reproduction:  of  protecting 
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the  fish  and  their  spawn  from  all  harmful  influences,  from 
their  natural  enemies,  and  particularly  from  capture  at  im¬ 
proper  seasons  or  by  immoderate  methods:  of  aiding  the 
whole  work  by  the  application  of  scientific  principles  so  that 
it  may  be  accomplished  to  the  best  advantage:  and  finally, 
of  arriving  at  a  thorough  knowledge  of  the  life-history  of 
#very  economically  valuable  fish,  with  histories  of  the  ani¬ 
mals  and  plants  upon  which  it  feeds,  and  of  applying  this 
knowledge  practically,  so  that  every  such  fish  shall  be  under 
our  perfect  control."  These  last  words  I  quote  from  Dr. 
Brown-Goode,  who  also  says:  “the  limitations  of  Fish-cul¬ 
ture  are  precisely  those  of  Agriculture  and  the  rearing  of 
animals.” 

The  fish  in  fresh-water  lakes  and  rivers  may  easily  be 
exterminated  unless  the  waters  be  kept  pure  and  the  spawn 
and  young  fry  be  left  undisturbed.  In  rivers  running  to 
the  sea  anadromous  fish  may  easily  be  driven  away  if  their 
passage  be  obstructed  by  insurmountable  dams,  or  if  over¬ 
fishing  be  not  prevented.  Similarly,  sea-fish  which  approach 
the  coast  in  order  to  spawn  in  bays  or  estuaries,  or  upon 
shoals,  ma3^  be  decimated  by  the  too  great  use  of  nets. 
Migratory  fish,  such  as  the  blue-fish,  mackerel,  or  menha¬ 
den,  are  not  so  easily  decimated,  for  in  the  first  place  they 
spawn,  as  far  as  is  known,  at  a  distance  from  the  coast  and 
secondly  their  fecundity  is  so  immense  as  to  be  almost  beyond 
calculation,  and  the  small  proportion  which  man  can  take 
seems  to  have  little  visible  effect  upon  their  numbers:  yet  the 
locality  which  they  frequent  may  be  so  over-fished  that  their 
capture  becomes  at  length  unprofitable,  and  they  may  some¬ 
times  be  even  entirely  driven  away  from  that  locality  •  by 
the  destruction  by  man  of  smaller  fish  upon  which  they 
feed.  It  is  the  province  of  Fish-culture  to  counteract  these 
evils. 

The  history  of  the  growth  and  development  of  Fish- 
culture  is  extremely  interesting.  The  art  is  by  no  means 
a  modern  one:  it  is  more  than  four  thousand  years  old !  It  has, 
in  a  primitive  form,  been  in  practice  among  the  Chinese 
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since  the  earliest  ages  of  history,  and  is  mentioned  in  their 
writings  2100  years  before  the  Christian  Era.  It  was  known 
to  the  ancient  Egyptians  and  well  known  to  the  Romans, 
and  since  their  day  has  been  practised  in  nearly  even"  coun¬ 
try  of  Europe  up  to  the  present  time.  It  has  crossed  the 
seas  and  flourishes  in  our  own  land  even  better  than  it  does 
in  Europe.  Undeveloped  for  many  centuries  beyond  the 
mere  collecting  of  natural  spawn,  or  the  preserving  of  fish 
in  natural  or  artificial  ponds,  this  art  had  never  reached  any 
important  or  scientific  advancement  until  Jacobi’s  discovery 
of  Artificial  Propagation  in  the  year  1741.  From  that  time 
it  has  steadily  increased,  until  by  the  perfections  of  our  own 
age  it  has  assumed  the  proportions  of  a  Science ,  one  of  such 
importance  to  man  that  great  governments  do  not  disdain 
to  take  part  in  it  for  the  public  good,  to  make  laws  for  its 
protection,  to  enlist  the  aid  of  scientists  in  its  behalf  and 
to  devote  large  sums  of  money  to  its  maintenance  and  en¬ 
couragement,  as  they  do  for  Agriculture.  The  French,  with 
great  propriety,  call  this  science  Aqua-culture ,  thus  at  once 
comparing  it  to  Agriculture  in  which  the  Aqua ,  or  water, 
is  cultivated  in  place  of  the  Ager%  or  field:  the  comparison 
is  a  just  one,  and  indeed  if  fishing  may  be  said  to  be  “the 
harvest  of  the  sea,”  surely  Aqua-culture,  or  Water-farming, 
is  the  planting  and  the  tilling  thereof. 

The  methods  employed  by  the  Chinese,  and  first  brought 
to  the  notice  of  Europeans  in  1735  by  the  Jesuit  Mission¬ 
ary,  P£re  Duhalde,  were  very  crude.  In  April  and  May 
many  fish  —  carp,  perch,  bream,  etc. —  ascend  the  Yang-tse- 
kiang  and  other  Chinese  rivers  and  their  tributaries,  even 
penetrating  into  the  irrigating  canals  and  ditches  among 
the  rice-fields,  in  order  to  spawn.  At  this  time  the  rivers 
are  barred,  sometimes  for  several  leagues’  distance,  by  hur¬ 
dles  of  osier  upon  which  the  spawn  floating  down  stream 
is  gathered,  or  by  stakes  around  which  brush-wood  is  woven 
upon  which  the  adhesive  eggs  may  be  deposited:  the  spawn 
is  then  collected  in  vessels,  or  the  brush  with  its  adhering 
eggs  is  taken  apart,  and  is  sold  all  over  the  Empire  to  be 
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hatched  in  small  private  ponds.  Almost  every  farmer 
among  this  great  ichthyophagous  people  has  his  little  arti¬ 
ficial  pond  and  “plants”  it  every  year  with  a  jar  of  spawn 
thus  obtained,  trusting  to  luck  as  to  what  kind  of  fish  he 
may  get.  When  the  fry  hatch  out  he  feeds  them  upon 
boiled  yolk  of  egg,  lentils,  etc.  and  regularly  “grows”  them 
like  any  other  crop  for  home  consumption.  Fish-spawn  is 
still  an  article  of  commerce  in  China  and  this  method  of 
fish-preserving  is  an  economical  way  of  keeping  up  the  food- 
supply.  This  primitive  culture  has,  very  likely,  changed 
but  little  during  the  past  forty  centuries.  We  have  a  relic 
of  it  in  our  ornamental  gold-fish,  which  is  said  to  have  origi¬ 
nally  been  a  Chinese  carp,  introduced  into  Europe  not  more 
than  two  or  three  hundred  years  ago. 

The  ancient  Egyptians  practised  a  sort  of  Pisciculture, 
and  had  their  vivaria ,  both  sacred  and  profane,  for  their 
altars  or  for  their  tables,  and  mention  of  them  may  be  found 
in  the  Old  Testament.  In  the  XIX  Chapter  of  the  Book 
of  the  Prophet  Isaiah,  the  ioth  verse,  we  read,  in  reference 
to  the  Confusion  of  Egypt: — 

And  they  shall  be  broken  in  the  purposes  thereof,  all  that  make 

sluices  and  ponds  for  fish. 

The  Nile  contained  many  fish,  and  the  ponds  were  stocked 
during  the  periodical  inundations.  Ichthyophagy  formed 
a  part  of  the  Egyptian  religion,  though  two  or  three  kinds 
of  fish,  among  which  was  the  eel,  were  held  sacred  and 
were  allowed  to  go  untouched.  The  Egyptians  probably 
did  not  trouble  themselves  about  spawn,  but  simply  filled 
their  ponds  with  young  fish  for  fattening.  These  vivaria 
had  also  their  political  side,  for  the  Queens  of  Egypt  had 
all  the  revenues  from  them  as  their  peculiar  perquisite. 

The  Hebrews  also  practised  Fish-culture,  and  the  ancient 
Greeks  had  their  fish-preserves,  ^coypiia,  mentioned  by 
Homer. 

Among  the  Romans  a  primitive  method  of  culture  seems 
to  have  existed  from  the  earliest  times,  .soon  after  the  found¬ 
ing  of  the  City,  and  to  have  resembled  that  of  the  Chinese. 
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The  Romans  were  not  great  fish-eaters  but  preferred  strong¬ 
er  meats,  and  among  them  fish  was  regarded  more  as  a 
luxury,  though  the  middle  classes  had  their  fresh-water 
ponds  to  some  extent.  From  the  time  of  the  fall  of  Car¬ 
thage  (b.  c.  146)  to  the  reign  of  Vespasian  (a.  d.  70-79) 
there  was  a  great  increase  in  the  use  of  fish  of  every  sort 
at  the  sumptuous  feasts  of  the  wealthy,  who  seem  to  have 
spared  no  expense  in  constructing  and  supplying  their 
piscina ,  or  basins.  Several  Latin  authors,  among  whom  are 
Pliny  and  Varro,  give  minute  descriptions  of  these:  they 
were  for  both  fresh  and  salt  water  and  in  both  cases  were 
so  constructed  that  the  water  could  easily  be  renewed. 
Exotic  fish  were  brought  from  long  distances  and  at  great 
cost.  The  piscina  of  Lueullus,  at  Tusculum,  were  especially 
famous,  and  in  one  instance  he  is  said  to  have  caused  a 
mountain  to  be  pierced  in  order  to  obtain  a  water-supply. 
At  his  death  his  ponds  were  sold  at  auction  for  4,000,000 
sestertii,  equivalent  to  $160,000.  The  fish  were  well  fed  and 
great  care  was  taken  of  them.  The  Romans  also  practised 
oyster-culture,  which  began  among  them,  according  to  Pliny, 
during  the  reign  of  Augustus,  in  the  first  years  of  the 
Christian  Era.  The  oysters  were  collected  at  Brundisium 
and  were  carried  to  Lake  Lucrinus  for  planting,  the  method 
being  very  similar  to  that  now  pursued  in  France.  The 
oysters  of  Britain  had  a  great  reputation  at  Rome. 

From  the  time  of  the  Romans  until  the  XVIII  Century 
no  progress  of  importance  seems  to  have  been  made  in  Eu¬ 
rope.  though  fishing,  of  course,  continued  and  increased  and 
fish-ponds  were  common  in  Italy  and  France,  and  their  use 
gradually  spread  all  over  the  Continent.  Kings  and  princes 
had  their  vivaria  or  piscina,  Charlemagne  is  recorded  as 
having  his.  The  Religious  Communities  were  dependent 
upon  them  on  account  of  fasts  imposed  by  the  Church. 
Very  little,  however,  has  been  written  upon  the  subject. 

In  British  times  Fish-culture  was  entirely  unknown  in 
England,  since  the  ancient  Britons  regarded  fish  as  sacred 
and  would  not  molest  them.  The  Romans  introduced  fish* 
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ponds  and  their  use  was  continued  by  the  Anglo-Saxons. 
These  ponds  are  mentioned  by  the  Venerable  Bede,  who 
died  in  735,  as  having  been  stocked  with  eels  alone:  but 
it  is  certain  that  in  the  time  of  Alfred  the  Great  (871-901) 
many  other  fish,  as  salmon,  turbot,  sturgeon,  haddock,  lam¬ 
preys,  herring,  plaice,  etc.  as  well  as  the  oyster,  were  well 
known  in  England,  and  some  of  these,  at  least,  must  have 
found  a  place  in  the  ponds,  though  eels  are  said  to  have 
been  the  staple  fish  of  the  Saxons.  In  the  year  966  King 
Ethelred  II.  forbade  the  sale  of  young  fish,  and  during  the 
whole  of  the  Saxon  period  the  inland  fisheries  were  regu¬ 
lated  by  stringent  laws  which  served  as  a  foundation  for 
those  of  Norman,  Plantagenet  and  Tudor  times.  The  use 
of  fish-ponds  steadily  increased  among  all  classes  in  Eng¬ 
land  up  to  the  time  of  the  Conquest  in  1066  and  beyond. 
Their  number  is  recorded  in  Domesday  Book  in  1083,  and 
at  that  time  those  of  the  richer  classes,  at  least,  contained 
much  better  fish  than  eels.  Such  a  pond  in  those  days 
was  seldom  over  four  acres  in  extent,  and  usually  brought 
in  a  revenue  of  from  five  to  twelve  shillings  yearly,  then  a 
very  large  sum  and  fourteen  times  as  much,  it  is  said, 
as  was  yielded  by  the  same  area  of  tilled  land.  Great  pro¬ 
gress  was  made  during  the  reign  of  Henry  II.  (1154-1189), 
who  spent  large  sums  upon  his  castles  and  palaces  and 
never  omitted  ponds  for  them.  Penalties  for  poaching  were 
fixed  by  Edward  I.  in  1275. 

Most  of  the  great  Abbeys  and  Priories  had  their  fish¬ 
ponds  as  a  necessary  adjunct.  Those  of  Croyland  Abbey 
were  bestowed  by  Ethelbald,  King  of  Mercia,  in  715  and 
were  of  great  value,  yielding  a  revenue  equivalent  to 
£ 5000  a  year  in  modern  money.  Abbey  ponds  were  often 
sacked  and  destroyed  by  mobs,  those  of  St.  Edmondsbury 
in  1327,  of  Evesham  in  1377,  of  Croyland  in  1432.  At  the 
Dissolution  of  the  Monasteries  by  Henry  VIII.  in  1539-40, 
though  the  religious  houses  themselves  were  often  destroyed, 
the  monks  perhaps  murdered,  and  all  their  possessions  con¬ 
fiscated,  their  ponds  were  scrupulously  preserved  and  cared 
for  and  some  of  them  are  still  in  existence. 
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These  mediaeval  fish-ponds  of  England  were  owned  alike 
by  the  aristocracy  and  yeomanry.  They  were  of  both  fresh 
and  salt  water,  and  some  of  them  were  very  large  and  fine. 
As  to  their  management,  there  does  not  seem  to  have  been 
any  regular  system  of  culture:  the  fish  were  allowed  to 
spawn  naturally",  bushes  or  willow  faggots  being  thrown 
into  the  water  for  them  to  deposit  their  eggs  upon.  The 
ponds  were  drained  in  rotation  every  fifth  year  or  so,  and 
grass  for  herbivorous  fish,  as  the  carp,  allowed  to  grow  in 
their  beds:  next  year  they  were  re-filled  and  stocked  with 
breeding  fish,  which  were  removed  as  soon  as  their  spawning 
was  over,  the  young  fish  being  left  to  hatch  and  grow  by 
themselves.  The  carp  ( Cyprinus  carpio),  not  a  native  of  Eng¬ 
land  but  of  Asiatic  origin,  seems  to  have  been  introduced 
into  England  during  the  latter  half  of  the  XV  Century, 
and  is  mentioned  by  Dame  Juliana  Berners,  Prioress  of 
Sopwell  Nunnery,  in  her  “Treatyse  of  Fysshynge  wyth  an 
Angle”  in  the  “  Boke  of  St.  Albans”  in  1496,  as  “a 
daynteous  fysshe,  but  there  ben  but  few  in  Englonde.  ” 
It  had  been  cultivated  in  Austria  as  early  as  1227,  and  in 
Germany  and  France  as  early  as  1258,  and  is  even  yet 
known  as  the  “German,  carp.” 

There  were  laws  for  the  protection  of  the  fisheries,  and 
Holinshed,  writing  about  1575,  says  that  it  was  unlawful 
to  capture  salmon  in  the  large  rivers  from  the  end  of  Sep¬ 
tember  to  the  middle  of  November,  while  salmon-fry  were 
protected  from  mid-April  to  midsummer.  Sussex  was  the 
leading  shire  in  this  culture.  Its  ponds  dated  from  Roman 
times,  and  the  largest  and  best  among  them  were  those  at 
Arundel  Castle.  Salmon  seem  to  have  been  first  landlocked 
at  Arundel  in  1430,  a  simple  process  being  used  by  which 
they  were  kept  in  season  the  year  round.  (This  process 
at  length  became  obsolete,  but  is  said  to  have  been  revived 
in  England  in  1870.  Perhaps  it  might  be  useful  in  this 
country  and  might  solve  the  question  of  landlocking  the 
quinnat  in  the  Eastern  States,  at  least  on  a  small  scale.) 

In  Scotland  there  do  not  seem  to  have  been  many  fish- 
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ponds  nor  much  attempt  at  Fish-culture  in  the  Middle-Ages. 
The  salmon-fishery,  however,  flourished  as  it  does  now  and 
laws  were  made  for  its  regulation.  In  1030  King  Malcolm 
Canmore  fixed  the  time  for  taking  salmon,  and  several  of 
his  successors  confirmed  his  laws.  Under  King  Robert 
Bruce  (1306-1329)  the  size  of  nets  —  stated,  by  the  way, 
to  have  been  a  two-inch  mesh,  so  as  to  allow  the  escape  of 
young  fish  —  was  regulated.  In  the  year  1400  Robert  III. 
punished  by  death  all  persons  having  salmon  in  their  pos¬ 
session  out  of  season,  but  this  severe  law  was  abrogated 
by  his  successor  James  I.  (1406-1437)  who,  however,  main¬ 
tained  the  close  season  of  his  predecessors,  with  heavy 
penalties  for  contravention. 

In  France  laws  were  made  from  early  times  to  protect 
the  fisheries.  In  1669  Colbert,  the  famous  minister  of  Louis 
XIV.,  revised  the  French  fishery -laws  and  his  revision, 
though  very  imperfect,  has  served  as  a  basis  for  the  present 
laws.  In  other  countries,  also,  new  laws  were  made  and 
old  ones  amended.  Experiments  were  also  tried  from  time  to 
time,  as  at  Berlin  upon  the  fish  of  the  river  Spree,  and  at  Lake 
Roxen,  near  Linkoping,  in  Sweden  upon  spawning  habits 
and  the  protection  of  ova.  A  curious  story  is  told  that 
in  the  latter  country  the  ringing  of  church-bells  near  the 
lakes  was  forbidden  by  law,  lest  the  concussion  should 
injure  the  tender  fry!  Still  there  was  no  really  scientific 
improvement,  the  habits  and  natural  history  of  fish  had  not 
been  rightly  studied  and  but  little  real  advance  had  been 
made  over  the  ancient  ways  of  the  Chinese  and  the  Romans. 
But  the  people  had  awakened  to  the  importance  of  the 
subject,  and  it  was  evident  that  a  general  improvement  in 
Pisciculture  had  become  a  necessity,  and  the  want  was  felt 
for  some  method  which  should  materially  increase  the  pro¬ 
duction  of  fish.  Thus  public  demand  led  to  investigation 
and  as  a  result  Artificial  Fertilization,  the  true  basis  of 
modern  scientific  Fish-culture,  was  at  length  discovered  in  the 
year  1741  by  Stephan  Ludwig  Jacobi  of  Westphalia,  a  Lieu¬ 
tenant  in  the  Hanoverian  army.  In  1758  he  communicated 
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his  experiments  to  the  French  naturalist  Button,  and  in 
1763  he  published  a  paper  on  the  subject  in  the  Hanno- 
verisches  Afogazin.  This  was  re-published  in  France  in  1773, 
but  not  until  1841  in  England.  In  1758  his  ideas  were 
pirated  by  Golstein,  Grand  Chancellor  of  the  Duchy  of 
Berg,  though  he  eventually  obtained  full  credit  as  the  orig¬ 
inal  discoverer.  In  1854  a  claim  was  advanced  by  the 
French  that  Artificial  Fertilization  had  been  discovered  in 
their  own  country  some  300  years  before  Jacobi,  and  an  old 
manuscript  was  produced,  purporting  to  be  a  description  of 
the  process  as  performed  by  the  Abb<$  Dom  Pinchon,  of  the 
Convent  of  Rdome,  in  Burgundy,  in  the  year  1420.  This 
manuscript,  it  was  claimed,  had  been  kept  a  secret  for  434 
years,  though  no  reason  was  given  for  doing  so.  The  claim 
is  regarded  as  a  weak  one,  and  Dom  Pinchon’s  method  is 
believed  to  have  been  simply  the  transplanting  of  naturally 
fertilized  eggs  under  protective  conditions.  Some  authori¬ 
ties,  however,  say  that  the  Abbd  really  did  practise  this 
art,  but  only  for  the  benefit  of  his  brother  monks,  and  that 
the  secret  died  with  him. 

There  is  also  a  claim  that  Spallanzani,  an  Italian,  made 
experiments  in  the  same  direction  with  the  eggs  of  frogs 
in  1752,  after  the  commencement  of  Jacobi’s  researches, 
but  before  their  publication.  The  honor  of  the  original 
discovery  remains,  however,  with  Germany. 

Jacobi’s  first  experiments  were  tried  upon  trout  —  prob¬ 
ably  the  brown  trout  ( Salmo  fario ),  which  is  the  common 
trout  of  Europe.  He  had  observed  these  upon  their  spawn¬ 
ing  beds  in  the  German  streams,  and  found  that  from  the 
last  of  November  to  the  first  of  February  they  would  fre¬ 
quent  shallow  places,  and  dig  furrows  in  the  gravelly  beds 
and  there  deposit  their  eggs.  He  thereupon  caught  spawn¬ 
ing  trout  of  both  sexes,  extracted  the  eggs  of  the  female 
and  the  milt  of  the  male,  mixing  them  together  in  vessels 
half  filled  with  water.  The  eggs,  thus  fertilized,  he  placed 
in  wooden  boxes  pierced  with  holes  covered  with  wire 
gauze  and  having  a  layer  of  sand  at  the  bottom,  and  an- 
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chored  these  boxes  in  gently  running  water.  The  eggs, 
thus  removed  from  noxious  influences  and  yet  placed  in 
conditions  resembling  those  of  nature,  were  allowed  to 
hatch,  and  were  examined  from  time  to  time.  He  saw  the 
eyes  of  the  young  fish  appear  at  the  end  of  three  weeks, 
and  the  body  in  a  week  more,  and  five  weeks  later  the 
young  fish  were  hatched  out.  A  month  later  the  yolk-sac 
was  absorbed  and  the  fry,  liberated  from  the  boxes,  began 
to  feed  upon  minute  animal  organisms  in  the  water.  They 
grew  well  and  at  the  age  of  six  months  were  in  a  con¬ 
dition  to  be  used  for  replenishing  the  streams  and  ponds. 
Jacobi  observed  that  the  eggs  would  spoil  if  heaped  up, 
but  his  only  remedy  was  to  stir  them  frequently  with  a 
rod.  His  experiments  were,  upon  the  whole,  successful  and 
later  attracted  the  attention  of  Sir  Humphrey  Davy.  In 
1771  they  were  rewarded  by  a  life-pension  from  King 
George  III.  A  large  fish-farm  was  built  near  Hanover, 
under  government  auspices,  and  here  Jacobi,  and  his  sons 
after  him,  practised  their  art  until  1825,  selling  their  trout 
in  Germany,  England  and  France.  The  importance  of  the 
discovery  was  thoroughly  appreciated  at  the  time,  and  his 
experiments  were  much  discussed,  and  were  often  success¬ 
fully  repeated  in  biological  laboratories  with  trout  hnd  sal¬ 
mon  and  also  with  other  fish.  Thq  matter  was  practically 
tested  at  Steinberg  in  Germany  where  it  is  recorded  that 
from  1200  eggs  1000  fry  were  hatched,  and  of  these  800 
grew  to  maturity,  a  yield  of  67  per  cent.  Jacobi’s  method 
was  introduced  into  Italy  as  early  as  1791,  into  Bohemia 
in  1824  and  into  Switzerland  in  1842,  though  privately 
and  not  in  public  establishments.  The  first  government 
to  take  the  matter  up  was  that  of  Norway  in  1850.  The 
method  reached  Finland  in  1852,  Belgium,  Holland  and 
Russia  in  1854,  Australia,  Tasmania  and  New  Zealand 
(by  the  introduction  of  English  salmon)  in  1862,  Canada 
in  1863,  and  finally  Japan  in  1877,  though  it  is  said  that 
fish-hatching  was  practised  in  the  last  named  country  some 
two  centuries  ago. 
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In  England  and  Scotland  the  method  was  tried  upon  a 
large  practical  scale.  In  1837  John  Shaw,  game-keeper  to 
the  Duke  of  Buccleuch,  constructed  upon  the  river  Nith 
artificial  ponds  with  gravelly  bottoms:  these  he  supplied 
with  spring-water  abounding  in  larvae  and  insects  and  in¬ 
troduced  artificially  fecundated  salmon-eggs  just  at  the  en¬ 
trance  of  the  water  supply.  These  hatched  successfully, 
the  young  salmon  being  six  inches  long  at  the  age  of  16 
months.  In  1841,  young  trout  were  successfully  hatched 
at  Chatsworth  and  at  Uxbridge  after  Jacobi's  method.  But 
the  labors  of  Jacobi  and  of  Shaw  were  purely  experimental 
and  do  not  seem  to  have  been  applied  to  the  general  re¬ 
stocking  of  streams  until  1853,  when  advantage  was  first 
taken  of  them  to  commence  the  re-stocking  of  the  river  Tay 
with  salmon.  In  1854  the  salmon-fisheries  of  Galway  in 
Ireland  were  similarly  replenished.  The  rentals  of  these 
fisheries  have  thus  been  more  than  doubled. 

Thus  Jacobi’s  method  had  been  widely  introduced  in  Eu¬ 
rope  and  had  been  practically  tested  in  Germany  and  in  Great 
Britain,  but  little  or  nothing  has  been  done  concerning  the  mat¬ 
ter  in  France,  notwithstanding  the  impoverishment  of  French 
rivers.  The  French  Revolution  and  the  Napoleonic  Wars 
effectually  prevented  the  trial  of  anything  of  the  kind,  though 
it  is  said  that  an  attempt  was  made  to  introduce  trout- 
culture  in  the  Department  of  the  Haute-Marne  in  1820. 
Finally,  in  1848  Pisciculture  began  to  be  developed  as  a 
French  industry,  set  in  motion  by  the  exertions  of  the  scien¬ 
tist,  M.  de  Quatrefages,  who  called  public  attention  to  Jaco¬ 
bi's  success.  In  the  meantime,  however,  Artificial  Fertili¬ 
zation  is  said  to  have  been  independently  discovered  in 
France,  though  the  originality  of  this  claim  and  its  practical 
influence  are  generally  considered  to  have  been  exaggerated. 
In  1842  one  Joseph  Remy,  a  poor  and  uneducated  peasant 
of  the  Vosges,  who  was  accustomed  to  gain  a  livelihood  by 
fishing  for  trout  in  the  streams  of  his  native  mountains, 
became  alarmed  at  the  decrease  in  the  numbers  of  trout 
and  cast  about  for  means  to  remedy  the  evil.  He  patiently 
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watched  the  streams  by  day  and  upon  moonlight  nights  — 
his  watching,  it  is  said,  being  facilitated  by  the  great  drought 
of  that  year  —  and  was  rewarded  by  witnessing  the  whole 
sequence  of  the  habits  of  trout  upon  their  spawning-beds 
and  by  observing  the  great  destruction  of  eggs  which  nat- 
rally  occurs.  He  then,  it  is  claimed,  independently  of  Jacobi 
of  whom  he  had  never  heard,  imagined  the  plan  of  imitating 
by  art  what  he  had  seen  occur  in  nature  and  proceeded  to 
put  his  plan  in  operation.  Aided  by  his  companion,  Antoine 
Gehin  the  inn-keeper,  he  collected  breeding  fish,  fertilized 
the  eggs  and  placed  them  in  perforated  tin  boxes  in  pure, 
running  spring-water,  taking  frequent  observations  of  the 
course  of  hatching,  and  feeding  the  young  fry  upon  frog’s 
eggs,  bullock’s  blood,  and  later  upon  small  herbivorous  fish, 
and  stocking  the  streams  with  them  when  sufficiently  grown, 
and  thus  repairing  his  fallen  industry.  Remy  and  Gehin 
are  said  to  have  kept  their  process  a  secret  for  several  years, 
but  finally  to  have  written  an  account  of  it  to  the  Prefet 
des  Vosges  in  1848,  and  in  1839  their  experiments  were 
brought  to  the  notice  of  the  Academie  des  Sciences.  In 
August,  1850  M.  Milne-Edwards,  the  French  savant,  was 
charged  by  government  with  an  investigation  of  the  subject: 
in  his  report  he  acknowledged  that  the  original  discovery  of 
Artificial  Fertilization  was  due  to  Jacobi  a  century  previous, 
but  that  Remy  and  Gehin  were  the  first  to  apply  it  practically 
in  France.  He  then  recommended  the  re-stocking  of  all 
French  trout-waters  in  this  manner,  and  that  Remy  and  Gehin 
should,  as  their  reward,  be  entrusted  with  the  execution  of  the 
work.  A  commission  was  appointed  and  the  undertaking  was 
commenced.  In  that  same  year,  1851,  a  large  government 
fish-farm  was,  through  the  exertions  of  M.  Coste,  established 
at  Hliningen,  in  Alsace,  not  far  from  Bale,  marking,  as  Dr. 
Brown-Goode  observes,  the  commencement  of  public  Fish- 
culture.  This  establishment  originally  cost  the  sum  of 
250,000  francs,  ($50,000)  and  in  a  year  or  two  it  was  dis¬ 
tributing  at  least  twenty  millions  of  ova  and  fry  annually, 
not  only  of  trout  and  saibling,  but  also  of  salmon,  shad. 
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carp  and  perch.  Now,  of  course,  it  has,  with  Alsace,  become 
the  property  of  Germany,  and  though  still  in  operation  is 
said  to  have  already  become  “antiquated.” 

Thus  fairly  introduced,  scientific  Fish-culture  has  made 
rapid  strides  in  Europe  during  the  last  forty  or  fifty  years. 
Not  every  government,  however,  takes  part  in  it,  though 
several  of  them  subsidize  piscicultural  institutions. 

The  Deutsche  Fischerei  Verciti ,  the  leading  association  of 
its  kind  in  Europe,  receives  a  subsidy  of  about  $12,500 
from  the  Imperial  Government,  which,  however,  does  not 
interfere  in  its  work.  It  has  headquarters  at  Kiel,  and 
associated  with  it  is  a  Commission  for  the  study  of  fish  in 
German  waters.  There  are  many  private  hatcheries  in  Ger¬ 
many:  one  in  particular,  near  Freiburg,  has  a  capacity 
of  8,000,000  trout-eggs,  and  there  is  another  in  Bavaria 
which  can  hatch  4,000,000. 

The  Society  for  the  Development  of  Norwegian  Fisheries  is 
independent  of  its  government,  though  it  annually  receives 
$58,000  therefrom.  As  I  have  already  said,  Norway’s  was 
the  first  government  to  introduce  Jacobi’s  method  among 
its  people  in  1850,  and  ever  since  that  time  the  country 
has  been  a  leading  one  in  Fish-culture  and  in  all  works 
for  the  improvement  of  its  fisheries.  At  Arendal  is  one 
of  the  largest  salt-water  hatcheries  in  the  world,  and  here 
200,000,000  cod-fry  were  liberated  in  1891.  The  cod  and 
herring-fisheries  are  very  important  in  Norway. 

The  Netherlands  Commission  of  Sea- Fisheries  is  a  body  of 
scientists  founded  in  1870,  about  which  time  oyster-culture 
began  to  be  actively  practised  in  the  Zuyder  Zee.  The 
Dutch  government  makes  a  small  annual  grant  for  the 
planting  of  salmon  in  the  Rhine. 

In  Switzerland  almost  every  Canton  has  one  or  two 
hatcheries,  and  sometimes  several. 

In  Italy  there  is  a  large  hatchery  at  Brescia. 

In  France  there  are  five  government  hatcheries,  besides 
many  private  ones:  an  important  one  among  the  latter  is 
the  subsidized  hatchery  for  shad  at  St.  Pierre-les-Elbeuf  in 
Normandy,  situated  upon  the  Seine. 
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Great  Britain  possesses  the  largest  and  finest  private  hatch¬ 
ery  in  the  world,  that  of  Sir  James  Maitland,  at  Howietoun, 
near  Stirling.  The  capacity  of  this  establishment  is  said 
to  be  4,000,000  trout-eggs  annually,  and  in  1890-91  there 
were  actually  hatched  here  2,300,000  eggs,  principally  Loch 
Leven  trout,  with  some  brown  trout  and  American  Salvelinus 
fontinalis.  Though  of  late  years  the  culture  of  sea-fish  has 
attracted  much  attention,  this  has  not  as  yet  been  attempted 
in  England  upon  a  large  scale:  in  1890,  however,  experi¬ 
ments  were  begun  upon  the  sole  at  Plymouth,  and  soon 
after  a  second  station  was  built  at  St.  Andrews.  In  1883 
a  memorable  International  Exhibition  was  held  at  London, 
its  subject  being  Fish  and  Fisheries  alone. 

In  the  Provinces  Fish-culture  is  well  appreciated.  Can¬ 
ada  possesses  twelve  principal  stations,  all  owned  by  the 
government,  and  a  Ministry  of  Marine  and  Fisheries,  the 
only  one  in  the  world.  In  Newfoundland  there  is  a  marine 
hatchery  upon  Trinity  Bay,  commenced  in  1889:  in  1891 
this  station  turned  out  15,000,000  cod-fry  and  400,000,000 
young  lobsters,  and  in  that  same  year  a  similar  establish¬ 
ment  was  started  at  Pictou,  Nova  Scotia. 

Far  from  being  behind  Europe,  America  now  stands  in 
the  front  rank  in  Fish-culture,  and  in  no  country  do  the 
people  evidence  a  greater  degree  of  interest  in  the  subject. 
This  art  seems  to  have  first  attracted  public  attention  in 
the  United  States  about  forty-seven  years  ago.  It  was  time 
that  it  should  do  so!  Our  sea-fisheries,  once  so  famous  and 
so  prosperous,  had  begun  to  fail  seriously.  The  millions  of 
salmon  and  shad  which  once  filled  the  Penobscot,  the  Ken¬ 
nebec,  the  Androscoggin,  the  Merrimac,  the  Connecticut,  the 
Housatonic,  the  Hudson,  the  Delaware,  the  Susquehanna, 
the  Potomac  and  others  of  our  rivers,  had  almost  entirely 
disappeared.  Our  Great  Lakes  were  denuded  of  their  white- 
fish.  Our  ponds  and  streams,  once  alive  with  speckled  trout, 
had  been  deserted.  We  had  wasted  our  resources.  Indis¬ 
criminate  and  unlawful  means  of  fishing  had  produced  their 
effect,  though  they  were  responsible  for  but  a  small  part  of 
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this  wholesale  destruction.  Our  great  manufacturing  indus¬ 
tries  had  demanded  the  erection  of  mills  upon  large  rivers 
in  places  where  water-power  could  be  utilized,  and  the 
building  of  the  necessary  dams  had  closed  these  rivers  to 
the  ascent  of  the  fish  toward  their  spawning-beds.  Our 
factories  and  saw-mills  had  polluted  the  waters  with  saw¬ 
dust,  tan-waste,  gas-tar,  soap,  chemicals  and  all  sorts  of 
abomination,  so  that  the  fish  were  poisoned  or  driven  away, 
and  our  towns  had  completed  the  work  with  their  sew¬ 
age.  It  has  been  stated  that  in  1868  there  was  “not  a 
single  stream  south  of  the  St.  Lawrence  and  the  Great 
Lakes,  except  in  the  West,  which  was  not  practically  des¬ 
titute  of  fish.”  On  the  contrary,  the  rivers  of  the  Pacific 
Slope,  as  the  Sacramento,  the  Frazer,  the  Columbia  and  the 
Yukon,  were  annually  crowded  with  salmon.  Mr.  J.  K. 
Lord,  author  of  “The  Naturalist  in  British  Columbia,”  says 
in  that  work:  “The  fish  are  slaughtered  in  every  possible 
way  by  numerous  savage  tribes.  They  die  by  myriads  after 

the  labors  of  spawning . Yet  does  this  make  no 

appreciable  difference  in  the  crowds  that  still  come  year  by 
year.  You  may  kill  and  kill  but  still  they  come  in  count¬ 
less  thousands.”  Commenting  upon  this,  the  eminent  Eng¬ 
lish  pisciculturist  Mr.  Francis  Francis  says:  “But  the 
savage  does  not  impede  the  progress  of  the  salmon  by  im¬ 
passable  barriers:  .  .  .  .  it  is  only  in  Canada  and  the 

United  States  that  the  prolific  bounty  of  nature  is  forced 
at  last  to  yield  to  the  deadly  cunning  of  man,  with  his 
dams  and  his  fixed-nets,  who  by  thus  hindering  and  pre¬ 
venting  the  process  of  reproduction,  does,  in  effect,  emas¬ 
culate  the  entire  salmon  race.” 

The  mischief  had  been  done  before  it  was  suspected, 
and  was  discovered  when  it  was  too  late  to  stop  it.  Much 
of  it  might  have  been  avoided.  Our  industrial  interests 
could  not  be  sacrificed,  it  is  true,  to  our  fisheries,  but  leg¬ 
islation  might  have  prevented  a  large  part  of  the  waste. 
A  passage  up  stream  for  the  salmon  might  have  been  af¬ 
forded  by  the  use  of  fish-ways,  and  the  pollution  of  the 
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waters  might  have  been  checked,  at  least  in  the  interest 
of  public  health  if  not  in  that  of  the  fish,  for  it  has  been 
truly  said  that  “a  river  which  is  too  foul  for  fish  is  not 
fit  to  flow  by  human  dwellings.”  But  the  evil  had  hap¬ 
pened,  and  it  was  for  the  people  to  remedy  it  in  the  best 
manner  they  could.  So  Fish-culture  and  legislation  were 
summoned  to  their  aid. 

The  first  “fish-farm,”  as  it  was  called,  in  the  United 
States  is  said  to  have  been  established  at  Cleveland,  Ohio, 
in  1851,  especially  for  the  application  of  Jacobi's  method 
to  trout.  Although  this  date  is  generally  accepted  as  that 
of  the  beginning  of  Fish-culture  in  this  country,  it  is  related 
that  the  very  first  experiments  in  Artificial  Fertilization 
were  tried  by  a  boy  as  early  as  1804.  This  boy  must  have 
been  reading  of  the  work  of  Jacobi,  who  had  correspond¬ 
ents  in  the  American  Colonies  as  early  as  1770.  He  grew 
up  to  be  the  Rev.  Dr.  John  Bachman,  of  Charleston,  S.  C., 
a  collaborateur  of  Audubon,  and  in  1855  he  related  to  the 
Agricultural  Society  of  his  native  State  his  experiments  of 
half  a  century  before. 

In  1859  Mr.  Stephen  H.  Ainsworth  set  up  a  large 
hatchery  at  West  Bloomfield,  New  York.  He  was  the  in¬ 
ventor  of  “Ainsworth’s  Race”  which  was  a  device  for  col¬ 
lecting  the  natural  spawn  of  trout  for  artificial  hatching, 
and  which  he  generously  refused  to  patent. 

The  famous  Seth  Green,  “the  most  extensive  of  practi¬ 
cal  American  pisciculturists,  and  the  best  fly-fisherman  in 
the  United  States,”  was  a  frequent  visitor  at  Ainsworth’s. 
Mr.  Green  had  been  engaged  in  observing  fish  and  their 
spawning-habits  since  1838,  four  years  before  Remy’s  in¬ 
vestigations.  He  had  studied  M.  Coste’s  account  of  the 
establishment  at  Hiiningen,  and  in  1864  he  established  at 
Caledonia  Creek,  Mumford,  N.  Y.,  what  was  at  that  time 
the  largest  and  most  interesting  “fish-farm  ”  in  the  country. 
He  soon  became  recognized  as  the  leader  in  his  profession. 

This  hatchery,  (which  in  1868,  I  believe,  became  a  State 
institution  of  New  York,)  was  long  accustomed  to  distribute 
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annually  one  or  two  millions  of  trout-fry,  and  here,  in  1867, 
shad  were  first  artificially  hatched  in  the  United  States, 
and  sturgeon  in  the  same  way  in  1875.  In  1888  Mr.  Green 
published  his  book  upon  “  Home-Fishing,”  a  recognized 
authority  upon  American  Fish-culture. 

I  may  appropriately  insert  here  an  extract  from  this 
work,  illustrative  of  the  economy  of  Fish-culture.  Mr.  Green 
says:  “The  Fish  Commission  of  New  York  estimated  in 
1887  that  the  cost  of  hatching  100,000,000  fish  (salmon, 
trout  and  white-fish)  was,  including  all  expenses  for  real- 
estate,  buildings,  labor,  etc.,  $250,000.  Supposing  that  one 
quarter  of  all  these  fish  live,  that  would  be  25,000,000  fish 
at  one  cent  per  fish.  Now,  at  a  fair  valuation,  these  fish 
are  worth  in  the  market  15  cents  apiece:  therefore  the  in¬ 
vestment  returns  1,500  per  cent,  or  $3,750,000  for  an  outlay 
of  $250,000  and  the  land  and  its  betterments  remain!  A 
great  gift  to  the  public,  and  this  in  New  York  alone.” 

Progress  in  Fish-culture  was  delayed  by  our  Civil  War, 
but  upon  the  return  of  peace  the  matter  received  an  impetus, 
largely  through  Mr.  Green’s  exertions,  and  private  hatch¬ 
eries  and  fish-preserves  multiplied  in  all  the  States  and 
are  still  increasing  in  number.  Soon  the  State  Governments 
took  it  up,  and  State  Fish  Commissions  were  formed  for 
the  encouragement  of  this  industry  and  the  protection  of 
the  fisheries,  both  inland  and  upon  the  coast.  New  Hamp¬ 
shire  has  the  honor  of  having  taken  the  lead,  founding  her 
Fish  Commission  in  1864,  during  the  latter  part  of  the 
War.  This  Commission  made,  in  1866,  the  first  attempt 
in  this  country  at  breeding  salmon  for  re-stocking  the  rivers, 
and  also  made  the  first  public  appropriation  toward  that 
end.  It  is  said  that  the  necessary  salmon-eggs  were  brought 
from  New  Brunswick,  the  price  paid  being  $40  per  1000 
or  four  cents  apiece.  The  present  price,  with  modern  im¬ 
provements  and  facilities,  for  eggs  raised  at  home  is,  I 
believe,  not  over  50  cents  per  1000.  Massachusetts  and 
Vermont  were  the  first  States  to  follow  the  example  of 
New  Hampshire  and  created  Fish  Commissions  in  1865, 
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though  the  former  State  had,  as  early  as  1856,  appointed 
a  temporary  Board  of  Commissioners,  for  considering  Ar¬ 
tificial  Propagation  and  other  subjects  relative  to  the  fish¬ 
eries.  Connecticut  and  Pennsylvania  came  next  in  1866; 
Maine  in  1867;  Rhode  Island  and  New  York  in  1868; 
New  Jersey  and  California  in  1870  and  Alabama  in  1871. 
The  movement  extended  through  the  South  and  West, 
until  now  thirty-five  States  have  their  Fish  Commissions 
and  State  Hatcheries,  making  free  annual  distribution  of 
ova  and  fry  within  their  own  boundaries.  Each  State  also 
has  its  Code  of  Fish  and  Game  Laws  (these  two  subjects 
generally  go  together)  for  the  protection  of  its  coasts, 
lakes,  streams  and  forests. 

At  length  our  National  Government  itself  became  inter¬ 
ested  and  the  United  States  Fish  Commission  was  insti¬ 
tuted  by  Act  of  Congress  upon  February  9th,  1871,  its 
first  Commissioner  being  the  late  Prof.  Spencer  F.  Baird, 
of  the  Smithsonian  Institution,  whom  in  1880  the  Germans 
designated  as  “the  first  Fish-culturist  in  the  world.” 

The  Commission  has  an  annual  appropriation  of  about 
$300,000.  It  does  not  make  laws  to  regulate  the  fisheries, 
nor  does  it  even  recommend  legislation  by  the  National 
Government,  considering  that  each  State  has  control  over 
its  own  waters.  It  only  investigates,  reports  and  advises. 

It  is  divided  into  the  two  branches  of  Inquiry  and  Prop¬ 
agation,  and  its  work  is  carried  on  in  the  most  thorough 
manner  by  a  numerous  personnel,  under  the  direction  of  a 
corps  of  trained  scientists.  Its  objects  are,  in  brief,  to  in¬ 
vestigate  the  causes  and  extent  of  the  diminution  of  our 
food-fish,  and  to  suggest  proper  remedies  and  methods  for  the 
restitution  of  the  fisheries  thus  depleted.  Its  work  is  divided 
into  three  heads.  First,  to  make  systematic  inquiry  into  all 
the  physical  problems  of  our  waters,  fresh  and  salt,  and  to 
study  the  nature  and  habits  of  all  they  contain.  This  is 
done  in  the  broadest  and  most  liberal  manner,  and  every 
form  of  aquatic  life,  animal  or  vegetal,  is  thoroughly  investi¬ 
gated.  As  Dr.  Brown-Goode  says:  “The  life-history  of 
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species  of  economic  value  should  be  understood  from  begin¬ 
ning  to  end,  but  no  less  requisite  is  it  to  know  the  histories 
of  the  animals  and  plants  upon  which  they  feed,  or  upon 
which  their  food  is  nourished;  the  histories  of  their  enemies 
and  friends,  and  of  the  friends  and  foes  of  their  enemies 
and  friends,  as  well  as  the  currents,  temperatures,  and  other 
ph  vsical  phenomena  of  the  waters  in  relation  to  migration, 
reproduction  and  growth.”  Second,  to  study  methods  and 
apparatus  used  by  fishermen  at  the  present  and  in  former 
times,  at  home  and  abroad;  to  suppress  destructive  methods 
at  home,  and  to  introduce  the  use  of  better  ones;  to  exam¬ 
ine  the  statistics  of  fisheries  of  all  kinds.  Third,  to  introduce 
and  multiply  useful  species  of  food-fish  throughout  the 
country  —  not  only  our  native  fish,  but  desirable  foreign 
species — wherever  they  may  prove  beneficial. 

The  Commission  has  steamers  of  its  own  (sometimes  to 
be  seen  in  Newport  Harbor),  both  for  coastwise  and  deep- 
sea  service,  and  special  railway  cars,  fitted  with  refrigerating 
apparatus  and  other  conveniences  for  the  transportation  of 
eggs  and  live  fish,  and  many  of  our  railways  will  transport 
these  cars  free  of  charge,  or  at  reduced  rates,  even  to  the 
most  distant  points. 

The  Commission  possesses  some  twenty  hatcheries,  scat¬ 
tered  all  over  the  country  at  places  where  they  will  be  most 
effective.  Some  of  the  most  noteworthy  among  these  are: 
at  Grand  Lake,  Maine,  for  the  propagation  and  distribution 
of  landlocked  salmon;  at  Craig  Brook,  near  Bucksport, 
Maine,  for  Atlantic  salmon,  California  salmon  and  white- 
fish,  to  be  planted  in  the  waters  of  that  State;  at  Havre 
de  Grace,  Maryland,  for  shad,  to  be  placed  in  the  Susque¬ 
hanna;  at  Wvtheville,  Virginia,  for  brook-trout  and  rainbow 
trout;  at  St.  Jerome’s  Creek,  Maryland,  for  the  cultivation 
of  oysters  and  of  the  Spanish  mackerel;  at  Northville,  Michi¬ 
gan,  having  a  capacity  for  500,000,000  eggs  of  the  white-fish, 
besides  those  of  brook-trout,  lake-trout  and  wall-eyed  pike; 
Baird  Station  on  the  McCloud  River,  California,  for  the  rearing 
of  quinnat  or  California  salmon  and  sending  them  all  over 
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the  world;  a  Central  Station  at  Washington,  D.  C.,  the  home- 
quarters  of  the  Commission,  with  laboratories  for  the  study 
of  embryology,  the  chemical  composition  of  fish  and  its 
food-value  and  other  important  points,  and  with  ponds  in 
the  City  of  Washington  for  the  experimental  raising  of  carp 
and  gold-fish;  and  finally  a  permanent  station  at  Wood’s 
Holl,  Massachusetts,  with  wharves  for  the  vessels  of  the 
Commission,  laboratories  for  scientific  investigation  and  a 
hatchery  for  cod  and  other  sea-fish,  at  the  centre  of  the 
most  important  fisheries  along  our  Atlantic  Coast.  In  addi¬ 
tion  to  these  it  is  the  custom,  in  summer-time,  to  set  up 
temporary  laboratories  at  convenient  places.  These  are  often 
attended  by  volunteers,  students  in  biology,  as  affording 
them  good  summer  practice. 

The  Commission  publishes  an  Annual  Report  of  its  work, 
with  valuable  papers  by  the  scientists;  among  these  are 
monographs  upon  the  most  important  species,  as  the  blue- 
fish,  mackerel,  menhaden,  shad,  salmon,  white-fish,  sword¬ 
fish,  lobster  and  oyster.  It  also  publishes  a  yearly  Bulletin, 
giving  the  results  of  work  by  its  investigators  in  the  field. 
These,  being  Government  publications,  may  be  had  gratui¬ 
tously  by  the  public. 

The  Commission  lends  its  aid  and  encouragement  to 
individual  effort  in  all  matters  of  Fish-culture:  it  co-operates 
with  the  State  Hatcheries  and  with  pisciculturists  in  every 
part  of  the  world,  and  annually  distributes  millions  of  the 
eggs  and  fry  of  the  Salmonidce ,  white-fish,  shad,  carp,  sea- 
bass,  black-bass,  pike  and  many  other  species  to  State 
Hatcheries  and  to  private  fish-farms  —  and  all  gratis.  It 
would  be  hardly  possible  for  private  enterprise  to  succeed 
in  extensive  experiments  in  the  transplanting  and  acclima¬ 
tizing  of  new  species  in  new  waters,  but  the  Commission 
can  do  so,  thanks  to  its  great  facilities.  Thus,  it.  has  suc¬ 
cessfully  planted  the  Atlantic  salmon  in  its  landlocked  form 
and  also  the  smelt  in  the  lakes  of  the  interior.  It  has 
attempted  to  place  the  California  salmon  in  Eastern  waters, 
though  this  experiment,  as  I  shall  show  later,  has  hitherto 
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proved  a  failure.  It  has  succeeded  in  stocking  the  waters 
of  the  Mississippi  Valley  and  those  of  California  with  shad. 
It  studies  exotic  fish  with  a  view  to  their  economic  intro¬ 
duction  into  this  country,  and  determines  in  what  region 
they  will  best  thrive:  thus,  it  introduced  the  German  carp 
in  1877,  the  acclimatization  of  which  has  proved  wonder¬ 
fully  successful  so  that  this  fish  may  now  be  found  in 
almost  every  State.  In  1881  it  introduced  the  saibling,  an 
European  trout,  and  in  1883  the  brown  trout  of  Europe; 
in  1886,  it  commenced  at  Wood’s  Holl  experiments  in 
acclimatizing  the  English  sole.  Per  contra ,  it  has  been  the 
means  of  introducing  from  Baird  Station  the  California 
salmon  into  Great  Britain,  France,  Germany,  Russia  and 
other  parts  of  Europe,  and  also  into  Australia,  New  Zea¬ 
land  and  the  Sandwich  Islands,  and  the  steel-head  trout  into 
Japan.  At  the  Paris  Exposition  of  1878  I  remember  seeing 
in  the  subterranean  aquarium  of  the  Trocad£ro  several 
hundred  young  quinnat  of  about  three  inches  in  length. 

The  public  are  always  ready  to  show  an  interest  in  the 
work  of  the  Commission  and  to  aid  it  in  every  possible 
way.  It  has  many  friends  and  no  enemies.  When,  several 
years  ago,  the  Commission  had  an  important  station  at 
Gloucester,  Mass.,  it  was  the  custom  for  the  fishermen  of 
Cape  Ann  to  bring  in  for  investigation  every  rare  specimen, 
every  “queer  fish”  that  they  might  chance  upon  in  their 
voyages,  and  at  length  it  became  customary  for  each  ves¬ 
sel  to  carry  a  collecting-tank,  and  having  such  a  tank  on 
board  was  supposed  to  “bring  good  luck  to  the  ship.”  In 
this  way  specimens  otherwise  unattainable  were  secured, 
and  some  30  new  ones  were  added  to  the  fauna  of  the 
North  Atlantic. 

Among  the  important  works  of  the  Commission  has 
been  its  investigation  of  the  oyster-beds  of  Maryland.  Now 
the  oyster-fishery  is  the  largest  and  most  important  one 
we  have  and  has  an  annual  valuation  of  from  twelve  to 
thirteen  millions  of  dollars  and  affords  employment  for 
thousands  of  persons  Our  cod-fisherv.  next  in  importance. 
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is  valued  at  about  $4,000,000  annually,  and  our  Pacific 
salmon  industry  next,  at  $3,500,000.  The  oyster-beds  bad 
been  not  only  “fished  out”  but  had  in  many  places  been 
choked  by  rubbish,  and  the  ledges  which  protected  the 
“spat”  or  young  oysters  had  been  destroyed.  The  Com¬ 
mission  discovered  the  cause  and  recommended  that  each 
bed  should  be  allowed  to  rest  for  a  period  of  years  in  ro¬ 
tation —  again  a  comparison  between  Fish-eulture  and  Agri¬ 
culture —  and  also  that  the  beds,  which  had  theretofore 
been  public  like  sea-fisheries,  should  be  leased  to  private 
individuals,  so  that  they  might  be  better  taken  care  of. 

Another  instance:  in  the  winter  of  1883-84  the  Com¬ 
mission  planted  in  the  Great  Lakes  225,000,000  fertilized 
eggs  of  the  white-fish.  The  Lake  fishermen  admit  that  but 
for  this  action  half  of  them  would  have  been  obliged  to 
abandon  their  calling.  In  the  same  way  the  shad-fishery 
of  the  Potomac  is  said  to  have  been  tripled  by  the  Com¬ 
mission’s  efforts  in  a  few  years. 

The  exertions  and  good  work  of  the  United  States  Fish 
Commission,  and  of  those  of  our  various  States,  and  the 
general  interest  shown  by  our  people  in  all  that  pertains  to 
this  subject,  drew  from  Professor  Huxley  in  1883  the  re¬ 
mark  that  “he  did  not  think  that  any  nation  at  the  present 
time  had  comprehended  the  question  of  dealing  with  fish 
in  so  thorough,  excellent  and  scientific  a  spirit  as  that  of 
the  United  States.” 

List  of  Authorities.  La  Pisciculture,  par  Jules  Haime, 
Revue  des  Deux  Mondes,  VI.  1854.  History  of  the  Fishes 
of  Massachusetts ,  by  Dr.  David  H.  Storer,  Boston,  1867.  Fish- 
Culture  in  America ,  by  William  F.  G.  Shanks,  in  Harpe'r’s 
Magazine  for  November,  1868.  A  Treatise  on  Fish-Ponds , 
by  J.  Hoare,  London,  1870.  Domesticated  Trout ,  by  Living¬ 
ston  Stone,  Boston,  1872.  Practical  Trout-Culture ,  by  Dr. 
J.  H.  Slack,  New  York,  1872.  Fishi/ig  in  American  Waters , 
by  Genio  C.  Scott,  New  York,  1875.  A  Review  of  the  Fish¬ 
ery  Industries  of  the  United  States ,  a  paper  read  by  Dr.  George 
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Brown-Goode  at  a  Conference  of  the  International  Fisheries 
Exhibition  at  London,  1883.  Pisciculture ,  an  article  in  the 
Encyclopaedia  Britannica,  Ninth  Edition,  1885,  by  Dr.  George 
Brown-Goode.  American  Fishes ,  by  Dr.  George  Brown- 
( ioode,  New  York,  1888.  Home  Fishing  and  Home  Waters, 
by  Seth  Green,  New  York,  1888.  American  Food  Fishes , 
an  Appendix  to  the  Report  of  the  State  Fish  Commission 
of  Pennsylvania  for  1889-1891,  by  Dr.  Tarleton  H.  Bean. 
Pisciculture ,  an  article  in  Chambers’s  Cyclopaedia,  Edition 
of  1896,  by  Sir  James  G.  Maitland,  Bart.  Reports  and  Bul¬ 
letins  of  the  United  States  Fish  Commission ,  187  t  to  1896. 

Reports  of  State  Fish  Commissions ,  etc.,  etc. 


THE  MEDALS  COMMEMORATIVE  OF  NATURAL 

SCIENTISTS  * 

By  H.  R.  STORER,  M.  D. 


During  the  nine  years  since  my  former  paper  was  sub¬ 
mitted  to  the  attention  of  naturalists,  several  additions  to  the 
bibliography  of  the  general  subject  and  to  the  list  of  the 
medals  themselves,  as  well  as  further  details  regarding  a 
few  of  the  sixty-eight  pieces  already  published,  have  become 
known  to  me. 

I.  Numismatic  works  relating  to  the  medals  of  natural 
scientists. 

a.  Those  relative  to  the  ancient  deities  of  health  and 
healing,  who  were  the  patrons  of  natural  science  as  well. 

Sallet,  A.  von.  Asklepios  und  Hygieia,  die  so-genann- 
ten  Anathemata  fiir  heroisirte  Todte.  In  Zeitschrift  fii r 
numismatik ,  V,  1878,  p.  320. 

Weil,  R.  Asklepios  und  Hygieia,  etc.  This  appeared 
in  Ibid ,  VIII,  1881,  p.  100. 

b.  Those  commemorating  scientists  generally. 

Meibomius,  Heinrich.  Florum  Sparsio,  etc.  [unpublished.] 

This  title  should  go  under  division  c.  Whether  the 
manuscript  still  exists  remains  in  doubt.  It  was  loaned  by 
Hofrath  Scblager  of  Gotha  to  Dr.  J.  C.  W.  Moehsen  of  Ber¬ 
lin,  who  read  it.  (Moehsen,  Beschreibung,  etc.,  1773,  I,  p.  1.) 

Meibomius  had  also  commenced  another  work,  to  be 
entitled  Antiquitates  Medicae  ex  Nummis.  [Ibid.)  Where 
is  this  MS?  It  should  also  go  under  division  c. 


*Continued  from  the  PROCEEDINGS  for  1888-1891  (Document  VIII),  pages  3  to  81. 
Numismatic  works  marked  with  an  asterisk  are  in  the  author’s  library. 
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Ulric  and  Langen.  De  nummis,  etc.  This  should  also 
go  under  division  c. 

c.  Those  devoted  wholly  or  chiefly  to  physicians  as  a 
class,  or  to  medical  subjects. 

*Brettauer,  Dr.  Josef.  (List  of  medical  medals  exhibited 
at  the  Xlth  International  Medical  Congress,  Rome,  1894.) 
M ittheilu ngen  des  Clubs  der  Num.  und  Med.  Freunde  in  Wien , 
April,  1894,  p.  476. 

*  Ibid.  (Plan  of  Arrangement.)  Ibid. ,  Sept.,  1894,  p.  514. 

*Duisburg,  Carl  Ludwig  von.  Verzeichniss  der  Me- 
daillen-Sammlung,  etc.,  2  November  1869,  Dantzic,  8°. 

Kluyskens,  H  (ippolyte  Charles  Louis).  Notice  sur  la 
Chirurgie  en  France  aux  XVIIe  et  XVIIIe  SRcles.  (Six¬ 
teen  medical  jetons. )  Reime  beige  de  numismatique ,  1884. 

Ibid.  Les  jetons  et  les  medailles  de  la  Faculty  de  M6- 
decine  de  Paris  aux  XYIIe  et  XVIIIe  Si&cles.  (Twenty-one 
pieces.)  Ibid.y  1884. 

*Ibid.  Catalogue,  etc.,  12  April,  1886,  Ghent,  8°. 

Lochner,  Michael  Friedrich.  Historia  medica  nummaria, 
seu  de  Honore  Medicis  olim  et  nuper  habita,  Nummisque  et 
Statu  is  iisdem  cusis  et  erectis.  (Moehsen,  loc.  cit .,  1773,  I, 
p.  1;  Kohler,  MUnzbelustigung,  VIII,  p.  368.)  The  author, 
of  Nuremberg,  died  before  the  work  was  completed.  Where 
is  the  manuscript? 

Reinssius.  Moehsen  speaks  of  a  book  upon  the  subject 
by  this  author.  What  was  the  title? 

*Schulman,  J.  (List  of  medical  medals  shown  at  the 
Medical  Exposition  at  Arnhem,  Holland,  1899.)  Catalogus 
van  de  Historisch-Geneeskundige  Tentoonstelling,  1849-1899, 

P*  95- 

Storer,  H.  R.  The  Medals,  Jetons  and  Tokens  Illustra¬ 
tive  of  the  Science  of  Medicine.  American  Journal  of  Numis¬ 
matics  (additionally),  April,  July,  October,  1892;  January, 
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April,  July,  October,  1893;  January,  April,  July,  October, 
1894;  January,  April,  July,  October,  1895 ;  January,  April, 
July,  October,  1896;  January,  April,  July,  October,  1897; 
January,  April,  July,  October,  1898;  January,  April,  July,  1899. 

Welscb.  A  work  by  this  author  also  is  mentioned  by 
Moehsen.  I  have  failed  to  obtain  its  title. 

*Weyl,  Adolph.  Inhalts-Verzeichniss  zur  Sammlung  der 
Medaillen  des  Dr.  Duisburg,  Berlin,  1793,  8°. 

d.  Those  commemorating  single  physicians. 

*De  Munter,  Victor.  La  Medaille  de  Jean  Cesaire,  (Jo¬ 
hannes  Caesarius  of  Cologne.)  Reprint  from  Revue  beige  de 
nu??i .,  1893. 

*Pfeiffer,  Dr.  L.  Zur  Jenner  feier  des  14  Mai  1896. 
Tubingen,  1896,  8°. 

*Picque,  Camille.  Oceo  III,  le  medecin  numismate 
d’Augsbourg,  et  sa  medaille  au  squelette  vesalien,  1552. 
Reprint  from  Revue  beige  de  num .,  October,  1898,  p.  491  and 
January,  1899,  p.  44,  pi.  III. 

*(Ruland,  C.)  Beschreibendes  Verzeichniss,  etc.  This 
appeared  in  Archtv ,  fur  path.  Anatomic,  etc.,  Berlin,  1877, 
LXXII,  pp.  1-14. 

*Snoeck,  M.  A.  Medaillon  du  Dr.  Jean  Ingenhousz. 
Reprint  from  Revue  beige  de  num .,  April,  1895. 

Storer,  H.  R.  1796-1896.  The  Memorials  of  Edward 
Jenner.  f  Reprint  from  Journal  of  the  American  Medical  Asso¬ 
ciation,  August  8,  1896. 

II.  Numismatic  works  relating  to  the  medallic  illustra¬ 
tions  of  natural  science. 

a.  Those  chronicling  climatic  and  other  physical  disturb¬ 
ances,  involving  famines,  epidemics,  etc. 

2.  Modern  epidemics. 


+See  Page  121  of  this  number  of  the  PROCEEDINGS. 
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L.  P.  Die  auf  die  Entdeckung  und  Ausbreitung  der 
Impfung  geschlagen  Denkmiinzen.  Deutsche  Zeitschrift  fiir 
pract.  Med.,  Leipsic,  1876,  516-524. 

c.  Those  treating  of  a  single  object  in  natural  history. 

Bellori.  Giovanni  Pietro.  Notae  in  numismata  Ephesia 
et  aliarum  urbium  apibus  insignita.  Rome.  1658  and  1688,  40. 
Also  in  Gronovius,  Thesaurus,  etc.,  1699.  VIII,  p.  401. 

Grandis,  Hieronymus  de.  De  elephantis  signisque  anti- 
qiue  superstitionis  in  nummis  Julii  Caesaris.  (Lipsius,  Biblio¬ 
theca  numaria,  Leipsic,  1801,  p.  157.)  Spoken  of  as  existing 
in  manuscript.  Can  this  now  be  located? 


The  medals  of  ancient  natural  scientists  ( continued .) 

Alcmaeon  (about  600  b.  c.),  of  Crotona. 

69.  Otnerse.  Head,  bearded,  to  right.  Beneath:  V. 
CATENACCI  SCVLP.  Inscription:  ALCMAEON  QVI 
DE  NATVRAE  RATION  1C  SCRIPSIT. 

Rri'erse.  A  cock  to  right,  with  band  in  its  beak, 
upon  which:  NOSCE  TE-IPSVM.  Beneath:  A.  ARNAUD 
SCLP.  Inscription:  COTRONE  NAT.  FLORVIT  AN. 
A  C.  DXXXIX. 

Bronze.  25.  40  mm.  In  the  collection  of  Dr.  W. 

S.  Disbrow  of  Newark,  N.  J.,  and  my  own. 

Archimedes  (287-212  b.  c.),  of  Syracuse,  physicist. 

Besides  the  thirteen  medals  previously  given  there  are 
four  others.  The  one  originally  numbered  four  is  of  the 
Masonic  Lodge  at  Altenburg. 

70.  Obierse.  The  crowned  shield  of  France,  supported 
by  Charity  and  Justice. 

Reverse.  Archimedes.  (1580.) 

Florange  Catalogue  5,  Paris,  1893,  No.  20. 
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71.  Obverse  as  reverse  of  No.  13. 

Reverse.  A  pigeon,  etc.  (Franco-German  War,  1870-71.) 
Copper.  Lead. 

Van  Peteghem,  Medailles  de  1870-71-.  Nos.  370-1. 

72.  Obverse.  Bust  of  Archimedes. 

Reverse.  (Premium  for  Mathematics,  etc.  In  French, )  1822. 
Corsi  Cat.,  Florence,  3  Dec.,  1891,  No.  4033. 

73.  There  is  also  a  medal  in  the  Serie  di  nomini  illustri 
dellTtalia  meridionale,  Naples,  about  1830. 

Aristotle  (384-322  b.  c.),  of  Athens,  naturalist. 

Besides  the  five  given  there  are  three  others. 

74.  Obverse  as  that  of  No.  16. 

Reverse.  Pegasus. 

Bronze.  32.  50  mm. 

Bom  and  Zoon  Cat.,  Amsterdam,  1893,  No.  2. 

75.  Obverse.  Bust,  to  left,  with  cap.  Inscription: 
GAETANUS.  TIENENSIS.  ARISTOTELIS.  S.  INTER- 
PRES  + 

Reverse  blank. 

Riv-Alpon  Cat.,  Vienna,  1863,  No.  17401. 

76.  There  is  still  another  medal,  of  Francesco  (Cesco) 
D’Ascoli  (1257-1327),  in  which  Aristotle  is  represented.  It 
also  bears  a  female  figure  and  a  Latin  legend. 

Tresor  de  numismatique ,  IX.  pi.  XXXV,  No.  2;  Duisbu'rg, 
Suppl.  II.  p.  3. 

Celsus,  Aulus  Cornelius  (about  50  a.  d.  ),  of  Rome. 

77.  Obverse.  Bust,  to  left.  Upon  shoulder,  POMAR. 
Inscription:  TROTULA  MENDOZA  BARCINONIS 
NATA  *  Exergue:  MDCCCLVI. 
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Rn'crse.  A  stork,  with  raised  leg;  behind,  the  staff 
of  yEsculapius;  before,  cinquefoil  and  poppy.  Inscription: 
CHIR(ONIS)  FI  LI  A  CAELSI  ET  GALENI  SOROR 
JUNK  >R. 

Silver.  31.  47  mm. 

Catologo  de  Ramon,  II,  p.  226,  No.  14329. 

Galen,  Claudius  (1 30-201  a.  d. ),  of  Pergamus  in  Mysia 
and  Rome. 

Besides  the  four  given  there  are  five  others. 

The  description  of  No.  25  is  as  follows: 

Obverse  Head,  to  right.  Beneath,  W.  WYON.  R.  A. 
Inscription,  behind  and  upright:  GALEN. 

Rei'erse.  Female,  to  left,  seated,  instructing  a  youth 
at  her  feet.  Behind,  a  distilling  furnace,  mortar  with  pestle, 
and  vase  of  flowers.  Legend:  OB  STUDIA  FELICITER 
INSTITUTA.  Exergue;  SOC:  PH  ARM:  LOND:  DO- 
NAVIT  |  MDCCCXLI.  Beneath,  toleft:  W.  WYON  R.  A. 

Gold,  silver,  bronze.  28.  45  mm. 

1  have  the  description  from  Mr.  A.  H.  Lyell  of  London. 

78.  Obverse.  Head,  to  left.  Beneath,  CHAV  ANNE  F. 

Inscription:  CLAUDE  G  A  LIEN. 

Reverse.  Minerva,  with  owl  upon  helmet,  and  spear, 
and  terminating  in  a  pedestal,  offers  patera  to  a  serpent 
entwined  around  a  tree.  On  each  side,  a  medicinal  plant. 

Inscription:  SOCIE1TE  DE  PHARMACIE  DE  LYON, 

rgus:  MDCCCVI. 

Bronze.  20.  31  mm.  Edges  beaded. 

Tresor  de  num.t  Empire  Fran^aise,  p.  36,  pi.  XVI,  No.  4. 

79.  Galen’s  name  is  upon  the  reverse  of  the  medal  of 
the  Queen’s  Faculty  of  Medicine.  Birmingham. 

80-81.  He  is  also  represented  upon  the  two  medals  of 
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the  Royal  College  of  Surgeons,  England,  as  an  old  man, 
erect,  near  a  cave  and  contemplating  a  skeleton. 

Storer.  American  Journal  of  Numismatics ,  April,  1897, 

Nos.  1134-5- 

82.  There  is  also  a  medal  of  August  Hermann  Francke, 
a  theologian  of  Halle,  with  the  reverse  of  No.  26,  bearing 
the  inscription:  GALEN  |  PERGA  |  MENUS. 

Gaetani,  loc.  cit . ,  II,  p.  270,  pi.  CLXIV.  fig.  4. 

See  also  Celsus,  supra. 

Hippocrates  (460-357  b.  c.),  of  the  Greek  island,  Cos. 

Besides  the  twenty-three  given  there  are  sixteen  others. 

83.  In  No.  33,  of  the  Medical  Society  of  Lyons,  the 
leaves  of  the  tree  upon  the  reverse  touch  the  edge.  There 
is  a  variety  of  the  medal  in  which  the  leaves  do  not  touch 
the  edge. 

Hennin,  loc.  cit.,  p.  69. 

No.  35,  of  the  same  Society,  with  the  inscription  MED- 
ICINAE  PHILOSOPHIAM,  has  besides  the  reference 
given,  Kluyskens,  Revue  beige  de  num .,  1884,  p.  286.  It  is 
in  the  U.  S.  Government  Collection  at  the  Army  Medical 
Museum  and  Library,  and  in  my  own. 

No.  36,  of  the  Faeulte  de  Medecine  of  Paris,  has  as 
additional  references,  Tresor  de  numismatique ,  Empire  Frangais, 
p.  77,  pi.  XXXV,  No.  5;  Duisburg  Cat.,  p.  74,  No.  855; 
Kluyskens  Cat.,  p.  47,  No.  98. 

Besides  No.  38,  of  the  Societe  de  Medecine  of  Paris, 
there  are: 

84.  Obverse.  As  No.  38,  but  on  reverse:  INST.  22 

MARS  |  1806. 

Octagonal. 

Tresor  de  num .,  VII,  p.  77,  pi.  LIX,  No.  1. 

85.  Obverse.  Bust,  to  right.  Inscription:  HJflOKPATHN. 
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Reverse.  The  staff  of  .Esculapius.  Inscription: 
SOC.  DE  MED.  DE  P.  MDCCCIX. 

/hid..  VII,  p.  77.  pi.  XXXV,  No.  5. 

The  medal  of  the  Medical  Society  of  Toulouse  closely 
resembles  that  of  Marseilles. 

86.  Ofa'erse ,  very  like  that  of  No.  40:  ARCII.ETYPUS  HIC. 

Reverse.  Within  wreath:  SOCIETAS  |  MEDICA  | 
T<  >L<  >S.\\  A  |  —  |  1827. 

Silver.  19.  30  mm. 

Kluvskens  Cat.,  p.  48,  No.  122. 

In  the  U.  S.  Government  Collection. 

There  exists  an  interesting  Franco-English  “mule”: 

87.  Ohzerse ,  that  of  No.  40,  with  inscription  ARCH^E- 
TYPUS  HIC.  This  *is  the  obverse  of  the  medal  of  the 
Societe  de  Medecine  of  Marseilles. 

Rroerse  that  of  the  Spence  half-penny,  bearing  the 
Tree  of  Liberty. 

The  only  explanation  of  this  mule  that  has  occurred  to 
me  is  that  in  the  excitement  of  the  French  Revolution, 
which  to  a  certain  extent  had  communicated  itself  to  Lon¬ 
don,  Marseilles  being  at  the  time  a  very  hot-bed  of  political 
unrest,  possession  of  a  die  from  that  city,  however  uncon¬ 
nected  with  the  question  of  the  moment,  had  been  made 
use  of  towards  increasing  the  popular  agitation.  Had  the 
bust  depicted  been  that  of  a  patriot  physician  like  Virchow,, 
for  instance,  had  he  then  lived,  or  in  our  own  country  Dr. 
Benjamin  Rush  or  Dr.  Joseph  Warren,  its  use  would  have 
been  clearly  apposite. 

In  the  collection  of  Dr.  B.  P.  Wright  of  Utica,  N.  Y. 

No.  41,  of  the  Soci£t 6  de  Medecine  of  Bordeaux,  has 
as  additional  references,  Kluvskens,  II,  p.  600,  No  4;  Ibid. , 
Cat.,  p.  17,  No.  101;  Tresor  de  num.  Empire  Fran^ais,  p. 
77,  pi.  XXXV,  No.  6. 
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Besides  No.  41,  the  same  Society  has  the  following: 

88.  Obverse.  Head  of  Hippocrates,  to  left.  Behind:  E. 
FAROCHON  SCVLP.  1853. 

Reverse.  Within  laurel  and  oak  branches  tied  by 
ribbon,  a  serpent  drinking  from  a  patera.  Inscription: 

SOCIETE  DE  MEDECINE  DE  BORDEAUX  |  *  6  JUIN 
1798.  * 

Silver.  21.  35  mm. 

In  the  U.  S.  Government  and  Disbrow  Collections,  and 
my  own. 

89.  Obverse.  Bust  of  Hippocrates,  to  left. 

Reverse.  The  staff  of  Aesculapius.  Inscription: 
SOCIETE  DE  MEDECINE  PRATIQVE  CREE  EN 
1808. 

Silver,  tin.  14.  23  mm. 

Ibid.,  VII,  p.  68,  pi.  XXX,  No.  3. 

In  the  U.  S.  Government  Collection. 

90.  Obverse.  Head  of  Hippocrates,  to  left.  Exergue: 
PINGRET  F. 

Reverse .  SOCIETE  |  DE  |  MEDECINE  —  PRA¬ 
TIQUE  |  FONDEE  |  EN  1808. 

Bronze.  20.  32  mm. 

In  my  collection. 

91.  Obverse.  Bust  of  Hippocrates,  to  right.  Beneath, 
J.  B.  J.  CONSTANT.  Inscription:  CHEF  DE  SERVICE 

MEDICAL. 

Reverse.  Building  with  portico,  facing  towards  left. 
Inscription:  HOPITAL  DE  S1  ANDRE.  Exergue:  BOR¬ 
DEAUX. 

Silver,  octagonal.  21.  33  mm 

In  my  collection 


The  Medals  Commemorative  of  Natural  Scientists.  1 1 7 

92.  Obverse.  Bust,  to  right.  Beneath,  the  staff  of 
^sculapius.  To  left,  E.  DUBOIS.  Inscription:  HIPPO- 
CRATE. 

Reverse  blank. 

32.  50  ram. 

Med.  Fr.  du  Musde  mon£taire,  p.  540,  No.  5*. 

93.  Obi'erse.  Bust,  to  left.  Beneath,  E.  ROGAT. 

Inscription:  HIPPOCRATE. 

Rei'erse  blank. 

26.  40  mm. 

Ibid. ,  p.  540.  No.  5b. 

94.  The  head  of  Hippocrates  is  upon  the  medal  of  the 
Socidte  de  Mddecine  de  l’Aude. 

Baer.  Cat.,  Paris.  Jan.,  1897.  No.  146. 

95.  He  is  also  shown  upon  the  reverse  of  one  of  the 
medals  of  Dr.  Giovanni  Rasori  of  Naples. 

Kluyskens,  II,  p.  342,  fig.;  Ibid.,  Cat.,  p.  64,  No.  i2oa. 

Duisburg,  p.  37,  CIV,  2. 

His  name  is  upon  the  reverse  of  the  medal  of  the  Queen’s 
Faculty  of  Medicine,  Birmingham,  already  referred  to. 

It  is  also  upon  that  of  the  Medical  Academy  of  Ferrara, 
hereafter  mentioned. 

96.  It  is  also,  contracted  (HIPP),  upon  the  reverse  of 
the  medal  of  Dr.  Feddrik  Fontain,  of  Harlingen,  Holland. 

Kluyskens  Cat.,  p.  102,  No.  47. 

97.  In  addition,  reference  is  made  to  Hippocrates  upon 
the  medal  commemorating  the  presentation  of  his  bust  to 
the  University  of  Montpellier  by  its  Polish  Students  in  1831. 

Helbing  Cat.,  23  March,  1896,  No.  730. 

Upon  the  reverse  of  the  Seal  (1398)  of  the  Faculte  de 
M£decine  of  Paris,  as  distinguished  from  its  coat-of-arms, 
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there  is  the  legend:  SECRET.  GLORIOSISSIMI  YPOC- 
RATIS. 

.  Danchaz,  Essai  de  Sigillographie.  Saint  Luc,  Patron  des 
anciennes  Facultes  de  Medecine,  Paris,  1891,  p,  21 . 

Luke,  Saint.  Patron  of  physicians. 

98.  Obverse.  The  Saint,  sitting,  Inscription:  OMNIS 
MEDELIS  A  DEO  EST.  S.  LVCAS  MEDICVS. 

Reverse.  The  Virgin  and  a  Monk.  Inscription: 
POTIOR  ANIMAE  SALUS  QUAM  CORPORIS,  1863. 

Bronze,  18.  28  mm. 

Corsi  Cat.,  Florence,  3  Dec.,  1891,  No  5104. 

99-100.  The  Guild  of  St.  Luke,  which  issued  tokens  in 
Amsterdam  and  Middleburg  in  Holland,  was  confined  to 
painters.  Of  similar  character  to  these  are  the  following: 

1 01.  Obverse .  A  winged  ox,  with  shield  hanging  from 
its  neck.  Beneath,  upon  a -band:  W  T  JONSTEN  VER- 
SAEMT.  In  background,  to  left,  a  sloop;  to  right,  a 
church.  Inscription:  KONINKLIJKE  AKADEMIE  VAN 
BEELDENDE  KUNSTEN  TE  ANTWERPEN.  Exer¬ 
gue:  a  star. 

Reverse .  In  front  of  laurel  wreath  tied  by  ribbon, 
with  rosette  above,  a  parchment  with  pendent  seal,  upon 
which:  B.  Upon  the  scroll:  Philippus  IV  |  Koning  van 
Spanje  I  bij  Besluit  van  9  Julij  1663  |  Vergunde  aan 
David  Teniers  |  en  zijne  Medegesellen  |  de  Dekens  en 
Oudermans  I  van  St.  Lukas  Gilde  |  Oorlof  om  de  |  Ant- 

WERPSCHE  AKADEMIE  |  VAN  SCHILDERKUNST  |  TE  STICHTEN  j 
HET  GEBOUW  DER  BoRZE  |  WERD  VOOR  HET  ONDERWYS  |  In- 

gericht  in  1664.  Inscription:  Twee  Honderd  Jarig 
Jubelfeest. 

Bronze.  20.  32  mm. 


In  my  collection. 
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102.  Obverse.  Bust,  to  right.  Beneath  neck,  LEOPOLD 
WIENER.  Inscription:  EXPOSITION  UNIVERSELLE 

DE  PARIS  1867  |  BARON.  H. 

Rnerse.  In  depressed  field;  St.  Luke,  to  left,  with  pen 
in  right  hand,  and  open  book  on  knee.  Below,  L.  WIE¬ 
NER  D’APRES  LYS.  Inscription:  HOMMAGE  DU 

CERCLE  ART.  LITT.  ET  SCIENT.  D’ANVERS  |  1868. 
Bronze.  44.  70  mm. 

In  the  collection  of  the  Royal  Numismatic  Society  of 
Belgium,  at  Brussels. 

103.  Obverse.  The  saint  seated  to  left,  painting.  Be¬ 
hind,  a  lily.  Above  to  right  a  shield  with  band,  on  which: 
KUNST-ADELT.  Before  him  the  ox,  with  foot  on  shield. 

Reverse.  A  laurel  branch  to  left  with  band  bearing: 
GEMEENE  BERTHEM. 

Bronze.  32.  50  mm. 

In  the  Royal  Numis.  Society’s  Collection  at  Brussels. 

Moses  of  Judaea,  sanitarian. 

Besides  the  nine  given  there  are: 

104.  Obi'erse  Moses  striking  water  from  the  rock.  Be¬ 
neath:  MOSES.  VIRGA.  PRODUXIT  |  AQUAM.  DE. 
PETRA,  etc. 

Reverse.  Two  men  at  a  fountain.  Beneath:  QYI. 
VERO.  BIBERIT.  AQVAM.  |  etc.  1554. 

Silver.  30.  47  mm. 

Hess  Cat.,  16  Oct.,  1893,  No.  122.  I  have  impressions  from 
Dr.  Joseph  Brettauer  of  Trieste. 

105.  Obierse.  The  prophet.  Inscription:  DESCENDIT. 
MOYSES.,  etc. 

Reverse.  A  monument.  Inscription:  ET.  IN. 
X  OCT  IS.  MEDIO,  etc. 
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By  I.  Carbara.  Bronze.  26.  40  mm. 

Morchis  and  Major  Cat.,  22,  No.  316. 

Musa.  Antonius  ( circa  40  b.  c.),  of  Rome,  physician. 

106.  Obverse.  Bust,  to  right.  Inscription:  PIUS  IX, 
PONT.  MAX.  ANNO.  II. 

Reverse.  Statue.  Inscription:  ANTONIUS  MUSA 
ACAD.  MED.  CHIR.  ‘  FERRARIEN,  etc.,  1847. 

Bronze.  28.  43  mm. 

Corsi  Cat.,  Florence,  3  Dec.,  1891.  No.  5103. 

I  have  impression  from  Dr.  Brettauer. 

Philippus,  the  physician  of  Alexander  the  Great. 

107.  In  the  exergue  of  the  former  No.  68,  there  are 
two  dates,  1780,  1781. 

Besides  this  there  is  another  similar  save  with  1780, 
1781,  1782. 

Rudolphi,  p.  124.  No.  513:  Kluyskens,  II,  p.  213,  note; 
Duisburg,  p.  89,  note;  Magazin  Piitoresque ,  1858,  p.  136,  fig. 

Zeno  (circa  200  b.  c. ),  physician  and  disciple  of  Hero- 
philus;  mentioned  by  Galen.  To  be  distinguished  from 
the  Stoic. 

108.  Obverse.  Bust,  to  right,  bald  and  bearded,  with 
hood.  Ground  dotted.  Inscription :  ZENONE  EROPHILEO 
MEDICO. 

Reverse  blank. 

Bronze.  33.  51  mm. 

Merzbache’r  Cat.,  16  Jan.,  1899,  No.  2615. 

(To  be  continued . ) 


MEDALS  COMMEMORATIVE  OF  EDWARD  JENNER* 

By  H.  R.  STOKER,  M.  I). 


England. 

i.  Obverse.  Apollo  presents  a  sailor,  who  has  been  pre¬ 
served  by  vaccination,  to  Britannia,  who  holds  a  civic  crown 
bearing:  JENNER.  Legend:  ALBA  NAUTIS  STELLA 

REFULSIT,  1801. 

Reverse.  An  anchor.  Above:  GEORGIO  TERTIO 
REGS.  Below:  SPENCER  DUCE.  (Viscount  Althorp, 
First  Lord  of  the  Admiralty  and  subsequently  Earl  Spencer.) 

Gold. 

Sehlichtegroll.  Annalen  der  gesammten  Numismatik ,  I,  p. 
156;  Rudolphi,  Recentioris  Aevi  Numismata  de  Rebus 

Medicis  et  Physicis  Meritorum  Memoriam  Servantia,  Berlin, 
*829,  (3d  edition),  p.  81,  No.  338;  Kluyskens,  des  Hom¬ 
ines  C<51ebres  dans  les  Sciences  et  les  Arts,  et  des  Medailles 
qui  Consacrent  leur  Souvenir,  Ghent,  1859,  II,  p.  68,  No. 
1;  Ibid. ,  Numismatique  Jennerienne,  No.  1;  Duisburg,  C. 
A.  Rudolphi,  etc.,  Denuo  Edidit,  Emendavit  et  Auxit  C.  L. 
D.  D.,  Dantzic,  186 2,  p.  230,  DCIX,  I;  Pfeiffer  and  Ruland, 
1882,  p.  139,  No.  385;  Baron,  Life  of  Edward  Jenner, 
London,  1838,  II,  p.  456;  Storer,  Sanitarian ,  March,  1889, 
No.  926;  Ibid . ,  American  Journal  of  Numismatics,  July,  1894, 
p.  14,  No.  747.  [Pfeiffer,  1896,  p.  3,  No.  385. J 

•Extract  from  an  address  entitled  **171*6-1896.  The  Memorials  of  Edward  Jen¬ 
ner,”  delivered  at  the  Centennial  Celebration  held  at  Atlanta,  Ga.,  in  May,  1896, 
and  published  in  the  Journal  of  the  American  Medical  Association ,  Vol.  XXVII, 
August,  6,  1896.  p  312.  Here  reproduced  by  the  kind  permission  of  Dr.  George 
H.  Simmons,  Editor  of  that  Journal. 
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Presented  to  Jenner  by  the  surgeons  of  the  British  Navy. 
Its  locality  is  now  unknown.  It  is  not,  as  Pfeiffer  has  sup¬ 
posed,  a  portrait  medal  of  Jenner. 

2.  Obverse.  Bust,  clothed,  to  left.  Upon  truncation: 
[T.  R.]  POOLE,  1809.  No  inscription. 

Reverse  blank. 

Of  pink  wax  upon  colorless,  transparent  glass:  82  mm. 
(length  of  bust).  Storer,  loc.  cit .,  April,  1895,  p.  128,  No. 
880.  [Not  given  by  Pfeiffer,  1896.] 

In  the  library  of  Royal  Medical  and  Chirurgical  Society 
of  London.  I  know  of  it  through  Dr.  F.  P.  Weber  of  that 
city. 

A  gold  medal  was  presented  to  Jenner  by  the  Medical 
Society  of  London  at  its  anniversary  dinner,  March  4,  1804. 
It  bore,  either  upon  its  rim  or  the  casket  that  contained  it: 
E.  JENNER,  M.  D.  SOCIO  SUO  EXIMIO  OB  VAC- 
CINATIONEM  EXPLORATAM. 

Biographie  Medicale,  V,  p.  574;  Rudolphi,  p.  81,  No. 
'339;  Kluyskens,  II,  p.  68,  No.  2;  Ibid.,  Num.  Jenn.,  No. 
2;  Duisburg,  p.  230,  DCIX,  2;  P.  and  R.,  p.  139,  No. 
386;  Storer,  Sanitarian ,  March,  1889,  No.  927  \  Ibid.,  Amer. 
Jour,  of  Num.,  July,  1894,  p.  14,  No.  748;  Baron,  loc.  cit. 

Though  mentioned  by  all  these  writers,  its  true  char¬ 
acter  remained  undecided  until  it  was  lately  ascertained 
by  Dr.  F.  P.  Weber  of  London  that  it  was  the  John  Foth- 
ergill  Medal  of  the  Society.  (Storer,  Am.  Jour,  of  Num., 
Oct.,  1893,  p.  35,  and  July,  1895,  p.  6,  No.  645.)  Its  present 
locality  is  unknown.  If  the  inscription  were  upon  its  casket  it 
is  possible  that  it  is  the  specimen  now  in  the  British  Museum, 
as  but  one  or  two  of  these  medals  were  struck  in  gold. 
[Pfeiffer,  1896,  p.  3,  No.  386,  describes  its  bust  as  that  of 
Jenner.  It  was  not  so,  however,  but  of  Dr.  John  Fothergill.] 

There  exists  a  medallion  engraving,  with  bust  in  profile 
to  right,  by  J.  B.  Drayton,  from  life,  and  Anker  Smith. 


Medals  Commemorative  of  Edward  Jenner. 
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Though  drawn  for  the  purpose  of  a  gold  medal  it  was 
never  struck. 

A  centennial  medal  has  just  been  issued  at  Bristol. 

3.  Otnerse.  Bust,  to  right.  Beneath:  Fenwick,  Sc.  F. 
Birm’m.  Inscription:  Edward  Jenner,  M.  D.  LL.  D.  F. 
R.  S.  &c.  Born  17  May  1749,  Died  26  January  1823. 
Berkeley,  Glostersh. 

Ravrse.  Within  laurel  wreath :  MAY  14th,  1896.  In 

COMMEMORATION  OF  THE  CENTENARY  OF  Dr.  EDWARD  JeN- 

nkk's  first  and  successful  experiment  in  Vaccination, 

May  14th,  1796. 

Silver.  38  mm. 

Brettauer,  M ittheilungen  des  Clubs  der  Miinz  und  Medaillen 
Freunde  in  I  Tien,  May,  1896,  p.  .55. 

A  medal  in  honor  of  Jenner  has  also  been  determined 
upon  by  the  Epidemiological  Society  of  London. 

Holland. 

4.  Obi'erse.  An  allegorical  group. 

Reverse.  Eduard  Jenner,  Doctor  in  de  Genees- 
kunde  I  Geboren  den  17  Mey  1749  te  Berkley  in  hei 
Graaf  I  schap  Glocester  in  Engeland  en  Aldaar  over- 
LEDEN  |  DEN  26  J  ANUARIJ  1 823.  UlTVINDER  DER  KOEPOKIN- 
ENTING  j  IN  HET  JAAR  I  775,  DOCH  EERST  IN  I  798  DOOR  HEM 
BEKEND  GEMAAKT. 

Copper.  By  A.  Bemme,  at  expense  of  H.  West- 

hoff,  Jr. 

Dirks,  Nederlandsche  Penningen,  1889,  I,  p.  169,  No. 
210;  Storer,  Am.  Jour,  of  Num.y  July,  1894,  p.  14,  No.  749. 
[Not  given  by  Pfeiffer,  1896.] 
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Belgium. 

5.  Obverse ,  Bust,  upon  an  oval  shield  between  two  fe¬ 
males  holding-  over  it  a  crown.  Beneath,  an  elongated  shield 
upon  which  a  cow,  to  right. 

Reverse  blank. 

Plaster  of  Paris,  37  mm.  Unique.  By  Charles  Wiener 
of  Brussels. 

Alvin,  Revue  beige  de  numismatique ,  April,  1888,  p.  243; 
Storer,  Sanitarian ,  March,  1889,  p.  935;  Ibid.,  Am.  Jour,  of 
Num .,  July,  1894,  p.  15,  No.  757.  [Not  given  by  Pfeiffer, 
i896-] 

Reference  to  Jenner  is  also  made  upon  a  medal  of  Dr. 
Vrancken  of  Antwerp. 


France. 

6. *  Obverse.  Bust.  Beneath:  BARRE.  Inscription: 
NAPOLEON  III,  EMPEREUR. 

Reverse.  Bust  of  Jenner,  facing.  At  sides,  a  cloaked 
and  a  nude  female  figure,  with  laurel  wreath.  Beneath,  a 
cow.  Inscription:  EDWARD  JENNER.  Upon  rim: 
COMITE  DE  VACCINE  DE  LA  SEINE  INF.  By 
Hamel. 

Silver.  41  mm. 

Pfeiffer,  1896,  p.  6,  No.  415c. 

7.  Obverse.  Bust,  facing,  within  palm  leaves.  Inscrip¬ 
tion:  EDWARD  JENNER  To  left:  HAMEL  ET  LE- 
COMPTE.  Beneath:  1749,  (the  date  of  Jenner’s  birth). 

Reverse.  Between  laurel  branches:  MEDAILLE  DE  IRE 
CLASSE.  Inscription:  COMITE  CENTRAL  DE  VAC¬ 
CINE  DU  DEPARTEMENT  DU  NORD. 


Silver.  40  mm. 
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Kluyskens,  Num.  Jenn.,  No.  9:  Pfeiffer  and  Ruland, 
p.  145,  No.  416.  Storer,  Sanitarian ,  March,  1889,  No.  933; 
Ibid.,  Am,  Jour,  of  Num.,  July,  1894,  p.  15,  No.  755.  [Pfeiffer, 
1896,  p.  7.  No  416.] 

8.  Obierse.  As  preceding,  but  bust  somewhat  toward 
left,  and  on  pedestal,  upon  base  of  which  the  date. 

r 

Reverse.  A  laurel  wreath,  beneath  which:  ME* 
DAILLE  DF2  2E  CLASSE.  Field  vacant  for  name  of 

recipient. 

Silver.  36  mm. 

Pfeiffer  and  Ruland,  p.  146,  No.  417,  fig.  of  obv. ;  Storer, 
Sanitarian ,  March,  1889,  No.  934;  Ibid.,  Am.  Jour,  of  Num ., 
July,  1894,  p.  15,  No.  756.  [Pfeiffer,  1896,  p.  7,  No.  417.] 

In  the  Collection  of  Dr.  Joseph  Brettauer  of  Trieste. 

9. *  Obverse.  As  preceding. 

Rei'erse.  Merely  the  wreath. 

Silver.  36  mm. 

Pfeiffer,  1896,  p.  7,  No.  41 7 A • 

Germany. 

10.  Obverse.  Beneath  a  rose-bush  and  a  cornucopia,  an 
infant  with  rose  in  its  hand  points  to  its  arm.  At  right 
of  bosh,  L(OOS).  Inscription;  EDUARD  JENNER’S 
WOHLTH.ETIGE  ENTDECKUNG.  Exergue:  VOM  14 

MAI  |  1796. 

Ri  •  .  ZUM  ANDENKEN  |  AN  |  ERHAL- 
TENEN  |  UND  |  MITGETHEILTEN  |  SCHUTZ  |  (a 
scroll)  |  GEREICHT  VOM  |  DOCTOR  (EDUARD)  BRE¬ 
MER  |  IN  BERLIN  |  1S03. 

Silver.  25  mm. 

Rudolphi,  p.82,  No.  340;  Kluyskens,  II,  p.  68,  No. 3;  Ibid., 
Num.  Jenn.,  No.  5;  Duisburg,  p.  230,  DCIX,  3;  P.  and  R., 
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p.  141,  No.  393;  Baron,  loc.  cit.',  Storer,  Sanitarian,  March, 
1889,  No.  928;  Ibid.  Am.  Jour,  of  Num.,  July,  1894,  p.  14, 
No.  750.  [Pfeiffer,  1896,  p.  4,  No.  393.] 

In  the  Brettauer  Collection,  that  of  the  U.  S.  Army 
Medical  Museum  and  my  own. 


1 1 .  Obverse. 

As  preceding. 

Reverse. 

As  preceding,  save 

that 

after 

Schutz 

there  is: - 

— ,  and  after  Berlin: 

1811- 

|  8l. 

6  GR. 

Silver. 

25  mm. 

Rudolphi,  p.  82,  No.  340;  Kluyskens,  Num.  Jenn.,  No.  6; 
Duisburg,  p.  230,  DCIX,  3,  note;  Bremer,  Die  Kuh- 
pocken,  Berlin,  fig.;  P.  and  R.,  p.  142,  No.  394;  Storer, 
Sanitaria n,  March,  1889,  No.  929;  Ibid.,  Am.  Jour,  of  Num., 
July,  1894,  p.  14,  No.  751.  [Pfeiffer,  1896,  p.  4,  No.  394.] 

In  the  Brettauer  Collection  and  my  own. 

12.  Obverse.  Bust,  to  left.  Beneath  shoulder:  F. 
LOOS.  Inscription:  EDUARD  JENNER  ENTDECK- 

ER  DER  SCHUTZIMPFUNG  D.  14  MAI  1796. 

Reverse.  An  angel  from  clouds,  garlanding  a 
cow  around  which  seven  children  are  dancing.  Legend: 

EHRE  SEY  GOTT— IN  DER  HOHE,  Exergue:  UND 
FREUDE  |  AUF  ERDEN. 

Silver,  bronze,  Berlin  iron.  36  mm.  Thick  and  thin 
planchets. 

Rudolphi,  p.  82,  No.  341;  Kluyskens,  II,  p.  69,  No.*  4. 
fig.;  Ibid.,  Num.  Jen.,  No.  7;  Duisburg,  p.  231,  DCIX, 
6;  P.  and  R. ,  p.  139,  No.  387,  fig.;  Wroth,  Numismatic 
Chronicle,  3d.  series,  VI,  1886,  p.  303;  Storer,  Sanitarian, 
March,  1889,  No.  930;  Ibid.,  Am.  Jour,  of  Num.,  July,  1894, 
p.  14,  No.  752.  Weber,  English  Medals  by  Foreign  Art¬ 
ists,  p.  50,  No.  1 6 1 .  [Pfeiffer,  1896,  p.  3,  No.  387.] 
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In  the  Brettauer  and  U.  S.  Government  collections, 
those  of  Prof.  S.  Oettinger  of  New  York,  Dr.  W.  S.  Dis- 
brow  of  Newark,  N.  J.,  and  my  own. 

13.  Obverse.  As  preceding,  save  that  engraver’s  name 
is  in  exergue. 

Reverse.  Hygieia,  with  serpent  upon  her  right  arm, 
protects,  by  a  shield  bearing  a  cow,  an  infant  against  a 
flying  demon.  Legend:  TRIUMPH!  GETILGET  1ST 
DES  SCHEUSALS  LANGE  WUTH. 

Silver,  bronze,  Berlin  iron.  28  mm.  With  and  without 
loop. 

Rudolphi,  p.  82,  No.  342;  Kluyskens,  II,  p.  69,  No.  5; 
Ibid.,  Num.  Jenn.,  No.  13;  Duisburg,  p.  231,  DCIX,  7;  P. 
and  R.,  p.  140,  No.  388;  Wroth,  Num.  Chronicle ,  3d  series, 
VI,  1886,  p.  302;  Storer,  Sanitarian ,  March  1889,  No.  931; 
Ibid.,  Am.  Jour,  of  Num. ,  July  1894,  p.  15,  No.  753;  Weber, 
loc.  cit.  [Pfeiffer,  1896,  p.  3,  No.  388.] 

In  the  Brettauer  and  U.  S.  Government  Collections  and 
my  own. 

14.  Obverse.  A  child,  between  a  rose-tree  and  the  rising 
sun,  exhibits  its  arm;  at  its  feet  a  serpent.  Legend:  DANK 

DER  GUTIGEN  VORSEHUNG.  Exergue:  KRUGER. 

Reverse.  Within  a  pearled  octagon:  WOHL  | 
THATIGE  |  ENTDECKUNG  |  DER  |  SCHUTZPOCK- 
EN  |  DURCH  |  ED:  JENNER. 

Silver.  30  mm. 

Kluyskens,  Num.  Jen.,  No.  8;  Duisburg,  p.  231,  DCIX. 
8;  P.  and  R.,  p.  142,  No.  397;  Storer,  Sanitarian ,  March 
1889,  No.  932;  Ibid.,  Am.  Jour,  of  Num.,  July,  1894,  p.  15, 
No.  754.  [Pfeiffer,  1896,  p.  4,  No.  397.] 

In  the  Brettauer  Collection. 

15.  A  centennial  medal  is  said  to  have  been  issued  at 
Berlin,  of  which  the  details  have  not  yet  reached  me. 
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Russia. 

i 6.  There  has  also  been  a  centennial  medal  struck  at 
St.  Petersburg,  but  its  description  has  not  been  received. 

Italy. 

Jenner’s  name  appears  upon  the  two  medals  of  Dr.  Sacco 
of  Milan. 


The  United  States. 

A  week  after  the  meeting  at  Atlanta,  the  following 
medal  was  issued  by  the  Medical  Society  of  the  County  of 
Kings  (Brooklyn,  N.  Y. )  to  commemorate  its  own  very 
successful  Jenner  celebration.  It  is  to  be  regretted  that, 
through  inadvertance,  the  locality  of  the  Society  was  omit¬ 
ted  from  the  medal. 

17.  Obverse.  Bust,  with  queue,  to  left.  Inscription: 
VACCINATION,  MAY  14th,  |  1796-1896.  |  .JENNER. 

Reverse.  Within  a  circle,  the  staff  of  ^Esculapius 
upright.  Inscription:  MEDICAL  SOCIETY  OF  THE 
COUNTY  OF  KINGS  |  (Pointed  rosette.)  (This  is  a  copy 
of  the  Society’s  seal.) 

Silver  (but  four  struck).  38  mm. 

Scientific  American,  May  30,  1896,  p.  344,  fig.  of  obverse. 

In  my  collection,  the  gift  of  the  Society. 


LIST  OF  COMMUNICATIONS  LAID  BEFORE  THE  SOCIETY, 

i8gi-18gg. 


THOSE  PRINTED  IN  SMALL  CAPITALS  ARE  NOW  PUBLISHED. 


1891. 

September  9. 
November  16. 


December  21. 
1892. 

January  26. 
February  22. 

March  28. 
April  25. 


June  6. 
October  17. 


November  28. 


December  12. 


Notes  upon  Minerals.  By  Dr.  E.  S.  F.  Arnold. 

Jerusalem  and  its  Neighborhood.  By  G.  G.  Merrill. 

On  the  Occurrence  of  the  Gannet  near  Newport.  By 
A.  O’D.  Taylor. 

Geological  Notes  from  Washington.  By  Prof.  T.  Nel¬ 
son  Dale. 

Water  in  its  Hygienic  Relations.  By  Dr.  C.  A. 
Siegfried,  U.  S.  N. 

On  the  Bermudas.  By  George  Gordon  King. 

A  Summer  in  the  Green  Mountains.  By  Prof.  T. 
Nelson  Dale. 

On  Instinct  in  Animals.  By  Richard  Bliss. 

On  the  Habitations  of  Bees  and  Ants.  By  Richard 
Bliss. 

The  Screech-Owl.  By  Hugh  L.  Taylor. 

On  the  Occurrence  near  Newport  of  the  Black  Gyr- 
falcon.  By  A.  O’D.  Taylor. 

The  Laws  and  Forces  Governing  The  Formation  of 
Continents.  By  Rev.  James  M.  Craig. 

Some  Topographical  Observations  made  in  Canada 
and  in  the  Western  United  States.  By  Richard 
Bliss. 

On  the  Study  of  Heredity.  By  Dr.  C.  A.  Siegfried, 
U.  S.  N. 

On  some  Features  in  rhe  Delineation,  by  Caricaturists, 
of  Natiorval  Characteristics.  By  Richard  Bliss. 

On  the  Occurrence  at  Newport  of  the  White-Crowned 
Sparrow,  the  Canadian  Goose  and  the  Golden- 
Crested  Wren,  in  November,  1892.  By  A.  O’D. 
Taylor. 

Archaeological  Investigations  in  Europe.  By  Rev. 
George  W.  Cutter. 
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1893. 

January  30. 
March  6. 

April  24. 
November  13. 
December  30. 


1894. 

February  5. 
February  26. 


March  12. 

April  19. 
November  5. 


December  3. 
December  31. 

1895. 

February  25. 
March  12. 

April  22. 


The  Eye  in  Man  and  in  the  Lower  Animals.  By  Dr. 

F.  Jerome  Davis. 

On  the  Appearance  and  History  of  Plant-Life  on  our 
Globe,  as  shown  by  Geological  Research.  By 
Lucius  D.  Davis. 

On  the  Geographical  Distribution  of  Animals.  By  Dr. 
William  C.  Rives,  Jr. 

Organic  Evolution,  Darwinism  and  the  Genesis 
of  Species.  By  Richard  Bliss. 

On  our  Supply  of  Food-Fishes.  By  J.  M.  K.  South  wick. 

Notes  upon  the  Musk-Rat.  By  Hugh  L.  Taylor. 

Nature-Studies  in  Public  Schools.  By  Benjamin  Baker. 

Sharks,  and  what  brings  them  here.  By  Theodore 
N.  Peckham. 

Remarks  upon  the  Mink.  By  A.  O'D.  Taylor. 

On  Inhabited  Worlds.  By  Rev.  Emery  H.  Porter. 

Some  Notes  on  our  Native  Birds.  By  Darius 
Baker. 

Random  Notes  of  a  Scientific  Trip  to  Colorado.  By 
Richard  Bliss. 

Remarks  upon  the  Bat  Family.  By  A.  O’D.  Taylor. 

On  some  of  our  Coast  and  Ocean  Fishes.  By  J.  M. 
K.  Southwick. 

The  Arctic  Cruise  of  U.  S.  S.,  Thetis ,  in  1889.  By 
Commander  Charles  H.  Stockton,  U.  S.  N. 

On  Microbes.  By  Dr.  A.  F.  Squire. 

On  some  R.hode  Island  Plants  and  Flowers,  prepared 
for  the  Herbarium  of  the  Museum.  By  Miss 
Alice  J.  Jones. 

The  Hailstorm  of  July  14,  1894.  By  Richard  Bliss. 

On  the  Acclimatization  at  Newport  of  the  English 
Slug  ( Lirnax  maximus.)  By  A.  O’D.  Taylor. 

The  Physical  and  Social  Features  of  Jamaica.  By 
Rabbi  Baruch. 

Coloration  in  Animals.  By  Richard  Bliss. 

Malta.  By  John  Worthington,  Ex-Consul,  U.  S. 

The  Alps  of  the  South-Eastern  Tyrol.  By  Dr.  Wil¬ 
liam  C.  Rives,  Jr. 

On  the  Natural  History  Elements  contained  in  the 
Jewish  and  Christian  Scriptures.  By  A.  O’D. 
Taylor. 


List  of  Communications  laid  before  the  Society. 
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1895. 

November  4. 
December  14 


1896. 

January  13. 

January  24. 
March  24. 

March  30. 
May  14. 


June  8. 

November  11. 
December  2. 
December  30. 


jSq?. 

January  13. 
January  27. 


The  American  Indian:  his  Origin  and  Distribution. 
By  Benjamin  Baker. 

The  Habits  of  the  Wood- Duck.  By  Anion  Parmenter. 

The  Boring  Powers  of  Teredo  navalis.  By  A.  O’D. 
Taylor. 

A  Fossil  Lingula  in  a  Pebble  of  Conglomerate.  By 
H.  R.  Storer,  M.  D. 

Notes  of  a  Scientific  Trip  through  parts  of  Colorado 
in  1871.  By  Richard  Bliss. 

On  the  Sense  of  Smell  in  Animals.  By  A.  O’D. Taylor. 

Notes  written  in  the  course  of  a  Journey  to  South 
America  in  1894.  By  Miss  M.  T.  Taylor. 

On  Carnivorous  Plants.  By  Rev.  R.  W.  Wallace. 

Some  Reminiscences  of  Louis  Agassiz.  By  Richard 
Bliss. 

The  Moose  and  the  Caribou:  Being  notes  from 
personal  observations  made  in  Maine  and  Canada. 
By  William  H.  Tibbetts. 

Special  Jennerian  Centennial  Meeting. 

Vaccination  as  Historically  Associated  with  the  name 
of  Jenner.  By  Henry  E.  Turner,  M.  D.,  Pres¬ 
ident  of  the  Newport  Historical  Society. 

Vaccination  and  its  Results.  By  Francis  H.  Rankin, 
M.  D.,  President  of  the  Newport  Medical  So¬ 
ciety. 

Edward  Jknner  as  Naturalist.  By  Horatio  R. 
Storer,  M.  D  ,  President  of  the  Newport  Natu¬ 
ral  History  Society. 

How  Gold  Occurs  in  Nature.  By  Professor  Raphael 
Pumpelly. 

A  few  Notes  upon  the  Argentine  Republic.  By  A. 
O’D.  Taylor,  Jr. 

Some  of  the  Rarer  Moths  obtained  about  Newport 
By  Olaf  Anderson. 

A  Morning’s  Shooting  upon  the  Marshes  around  Eas¬ 
ton’s  Pond  at  Newport.  By  Hugh  L  Taylor. 

Suggestions  as  to  an  Aquarium  in  connection  with 

the  new  Marine  Park  at  Newport.  ByJ.M.K.  Southwick. 

Existing  Engineering  Works  in  Egypt  ascribed  to 
the  Patriarch  Joseph.  By  F.  Cope  Whitehouse. 

The  Effects  of  Water  as  a  Geological  Agent.  By  Rich¬ 
ard  Bliss. 
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1897. 

February  10. 
March  29. 


April  19. 


May  6. 


October  11. 


November  29. 

December  27. 
1898. 

January  11. 
January  31. 

March  7. 
March  28. 

April  11. 

July  19. 
October  24. 


November  14. 


A  Summer’s  Fishing  in  Maine.  By  Amory  Austin. 

A  Historical  Account  of  the  Maps  of  Newport  and 
Aquidneck  Island,  R.  I.  By  Charles  E.  Ham¬ 
mett,  Jr. 

Insect  Foes  to  our  Elm-Trees.  By  Lucius  D.  Davis. 

* 

The  Practical  Use  of  Weather-Maps.  By  Newton  Hen¬ 
ry  Black. 

Atmospheric  Electricity  and  Lightning-Rods.  By  Wil¬ 
liam  H.  Tibbetts. 

The  President’s  Annual  Address.  Commercial  Pro¬ 
ducts  of  the  Sea  in  their  Relations  to 
Newport.  By  Horatio  R.  Storer,  M.  D. 

Our  Local  Seaweeds.  By  Dr.  C.  A.  Siegfried,  U.  S.  N. 
A  Peculiar  Form  of  Rainbow.  By  Richard  Bliss. 
Plankton.  By  Newton  Henry  Black. 

On  the  Rearing  of  the  Mongolian  Pheasant  near  Boston. 
By  Amory  Austin. 

Meteorites,  and  what  they  tell  us  of  Other  Worlds. 
By  Dr.  Oliver  W.  Huntington. 

Ice  as  a  Geological  Agent.  By  Richard  Bliss. 

Sword-Fishing  at  Block  Island.  By  Amory  Austin. 

Ancient  Egyptian  Cartography.  By  F.  Cope  White- 
house. 

The  Human  Features.  By  Prof.  Hermon  C.  Bumpus. 

In  and  Around  Constantinople.  By  Miss  Stormont- 
Lewis. 

A  Historical  Sketch  of  Fish-Culture.  (Part  I.) 
By  Amory  Austin. 

Fish-Culture.  (Part  II.)  By  Amory  Austin. 

Taxidermy.  By  Dr.  Douglas  P.  A.  Jacoby. 

On  the  Fishing-Hawk  and  the  Great  Northern  Diver. 
By  A.  O’D.  Taylor. 

On  the  Carolina  Wren,  and  on  the  Carpenter-Bee.  By 
Amon  Parmenter. 

Mushrooms  and  Toadstools.  By  Dr.  Henry  W.  Gillett. 
On  the  Doras  and  Batistes.  By  Richard  Bliss. 

Remarks  upon  Mushroom-Culture.  By  Dr.  C.  A. 
Siegfried,  U.  S.  N. 


List  of  Communications  laid  before  the  Society. 
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1899 

January  4 


January  23. 
February  27. 
March  27. 


Vortex  Rings  By  Richard  Bliss. 

A  Visit  to  the  Hunnewell  Gardens  and  to  the  Arnold 
Arboretum.  By  Lucius  D.  Davis. 

A  Visit  to  an  Artificial  Trout-Pond  near  Carolina,  R.  I. 
By  Captain  J.  P.  Cotton. 

Remarks  upon  the  Turkey-Buzzard.  By  Amory  Austin. 
On  the  Desirability  of  a  Local  Collection  of  Shells. 
By  A.  O’D.  Taylor. 

Views  of  Alaska  and  the  Yellowstone.  By.  Dr.  Oliver 
VV.  Huntington. 

A  Visit  to  Korea.  By  Commander  Charles  H.  Stock- 
ton,  U.  S.  N 

The  Life-History  and  Habits  of  the  Star  fish  of  Narra- 
gansett  Bay.  By  Dr.  Albert  J.  Mead. 


OFFICERS  AND  COUNCIL  SINCE  1883. 


The  Newport  Natural  History  Society  was  founded 
by  the  late  Dr.  Samuel  Ward  Francis  upon  May  9,  1883, 
and  upon  the  first  of  June  following  received  a  Charter  of 
Incorporation  from  the  General  Assembly  of  the  State  of 
Rhode  Island. 

The  number  of  its  Charter  Members  was  fifty-nine,  and 
since  its  foundation  there  have  been  two  hundred  and  fifty- 
six  names  upon  its  membership  roll.  The  following  is  a 
list  of  those  gentlemen  who  have  been  either  its  officers  or 
members  of  its  Council.  It  was  at  first  customary  to  have 

twelve  Vice-Presidents,  who  with  the  President  and  seven 

•7 

other  officers  formed  a  Council  of  twenty,  but  in  1886  the 
number  of  the  Vice-Presidents  was  reduced  to  three  and 
the  number  of  the  Council  to  fifteen.  In  1889  the  offices 
of  Corresponding  Secretary  and  of  Recording  Secretary 
were  united.  The  annual  meeting  and  election  take  place 
upon  the  first  Thursday  in  May.  In  the  following  lists 
the  names  of  the  present  officers  are  italicized. 


Presidents : 


Professor  Raphael  Pumpelly, 
Colonel  John  Hare  Powel, 
Horatio  Robinson  Storer,  M.  D., 
Alexander  O'D.  Taylor ,  Esq., 


From  May  9,  1883  to  May  6,  1886. 

From  May  6,  1S86  to  May  2,  1889. 

From  May  2,  1889  to  May  4,  1899. 

Elected  May  4,  1899. 


Vice-Presidents  : 


Prof.  Alexander  Agassiz, 
James  Gordon  Bennett, 

Hon.  Francis  Brinley, 

Capt.  Joseph  P.  Cotton , 

Col.  George  H.  Elliot,  U.  S. 


1883-1886. 

1883-1886. 

1883-1886. 

Elected  May  2,  1889 
A.,  1883-1886. 


Officers  and  Council  since  i88j. 
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Rev.  Forrest  F.  Emerson, 

1891-1892. 

Dr.  Samuel  W.  Francis, 

1883-1886. 

James  R.  Keene. 

1883-1885. 

George  Gordon  King, 

1 895-1893. 

LeRoy  King. 

1886- 1 895, 

Rev.  Emery  //.  Porter . 

Elected  May  4, 

1899. 

Gen.  Robert  B.  Potter, 

1 SS3- 1 886. 

Col.  John  Hare  Powel, 

1885-1886. 

Hon.  Samuel  Powel, 

1883-1885. 

William  C.  Rives, 

1885-1886. 

Dr.  William  C.  Rives,  Jr., 

1890-1891. 

Prof.  Fairman  Rogers, 

1883-1886. 

J.  M.  A".  South  wick , 

Elected  May  4, 

1893. 

Dr.  Horatio  R.  Storer, 

1883-1886. 

Hon.  Charles  C.  Van  Zandt, 

1883-1886. 

Col.  George  E.  Waring,  Jr.. 

1883-1886. 

Hon.  George  Peabody  Wetmore, 

1886-1888. 

Trustees  : 

Andrew  B.  Almon, 

1883-1889. 

Darius  Baker , 

Elected  May  7, 

1896. 

Hon.  Lucius  D.  Davis , 

Elected  May  9. 

1883. 

LeRoy  King, 

1895-1896. 

Col.  John  Hare  Powel , 

Elected  May  2. 

1889. 

Prof.  Raphael  Pumpelly, 

1883-1895. 

Treasurers  : 

Dr.  William  C.  Rives,  Jr., 

1883-1885. 

Dr.  Francis  H.  Rankin, 

1885-1891. 

Amort  Parrnenter , 

Elected  May  7, 

1891. 

Corresponding  Secretaries  : 

George  C.  Mason, 

1883-1885. 

Bayard  T.  Putnam, 

1885-1886. 

Dr.  Horatio  R.  Storer, 

1886-1889. 

Recording  Secretaries: 

Capt.  J.  A.  Judson, 

1883-1885. 

George  Gordon  King, 

1885-1888. 

A.  O'D.  Taylor. 

1888-1889. 

Secretaries  : 

A.  O’D.  Taylor, 

1889-1899. 

Amory  Austin , 

Elected  May  4, 

1899. 
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Librarians: 


Lieut.  W.  McCarty  Little,  U.  S.  N., 
Prof.  T.  Nelson  Dale, 

Dr.  William  C.  Rives,  Jr., 

Hon.  Daniel  B.  Fearing, 

Richard  Bliss, 


1883- 1884. 

1884- 1885. 

1885- 1890. 

1890-1895. 

Elected  Jan.  24,  1895. 


Members  of  the  Council: 


Dr.  E.  S.  F.  Arnold, 

Amory  Austin, 

Benjamin  Baker , 

Darius  Baker, 

Capt.  J.  P.  Cotton, 

Col.  Geo.  H.  Elliot,  U.  S.  A., 
Chas.  E.  Hammett,  Jr., 

Dr.  Oliver  IV.  Huntington , 
George  Gordon  Ki?ig, 

Amon  Parmenter, 

Rev.  Emery  H.  Porter, 

Dr.  Francis  H.  Rankin, 

Dr.  C.  A.  Siegfried ,  U.  S.  N., 
Col.  Howard  Smith, 

J.  M.  K.  Southwick, 

Dr.  IV.  C.  Stoddard , 

Prof.  Frank  E.  Thompson, 


1893-1898. 

1-897-1899. 

Elected  May  4,  1893. 
1893-1896. 

1887-1889. 

1886-1887. 

1886-1893. 

Elected  May  4,  1899. 

1889- 1895,  and  again 
May  4,  1899. 

1890- 1891. 

1896-1899. 

1891^1896. 

Elected  May  5,  1898. 
1895-1896. 

1886-1893. 

Elected  May  7,  1896. 
1889- 1890. 


Curators  and  Assistants: 


Dr.  J.  J.  Mason, 

A.  O’D.  Taylor, 

Prof.  T.  Nelson  Dale,  , 

Dr.  IV.  C.  Stoddard , 

Hugh  L.  Baylor ,  Assistant, 
W.  E.  Dennis,  Jr., 

Arthur  Olaf  Anderson,  “ 

Dr.  D.  P.  A.  Jacoby ,  “ 


1883-1885. 

1885-188S. 

1888-1892. 

Elected  May  7,  1896. 
Elected  August  8,  1892. 
1892-1894 
1896-1898. 

Elected  May  4,  1899. 


LIST  OF  MEMBERS,  1899-1900. 


Agassiz,  Prof.  Alexander 
Austin,  Amory 
Bacheller,  Henry  C. 

Baker,  Benjamin 
Baker,  Darius 
Barker,  Alexander  N. 

Barker,  Dr.  C.  F. 

Barker,  Ralph  R. 

Bliss.  Richard 
Bookstaver,  Henry  W. 
Bradley,  Dr.  Frederick 
Burlingham,  Hiram 
♦Butler.  Michael 
Carr,  Dr.  Clarence  A. 

Carr.  Theodore  O. 

Carry,  William 
Caswell,  John  R. 

Colmau,  Samuel 
Colman,  Mrs.  Samuel 
Cotton,  Captain  J.  P. 
Cottrell,  Charles  M. 

Cozzens,  William  C.,  Jr.  • 
Davis,  Dr.  F.  Jerome 
Davis,  Hon.  Lucius  D. 
Dennen,  Rev.  Ernest  J. 
Dunn,  Thomas 
Engs,  Miss  E.  S. 

Fay.  C.  N. 

Fearing,  Hon.  Daniel  B. 
Francis,  Dr.  V.  Mott 
Gammell,  William 
Gillett,  Dr.  Henry  W. 

Gilliat,  Rev.  Charles  G. 
Hammett,  Charles  E.,  Jr. 
Hammett,  William  H. 
Horton.  Major  J.  W. 

Hunter,  Miss  Augusta  A.  V. 
Huntington,  Dr.  Oliver  W. 
Jacoby,  Dr.  Douglas  P.  A 


•Died  January  6,  WOO. 


Jones,  Miss  Alice  J. 

King.  Mrs.  M.  A. 

King,  Miss  M.  LeRov 
Knapp,  Dr.  Henry  J. 

McCagg,  Mrs.  Louis  B. 

Mearns,  Dr.  Edgar  A.,  U.  S.  A. 
Morgan,  W.  Rogers,  Jr. 

Norman,  Reginald 
Parmenter,  Amon 
Peckham,  Edward  S. 

Peri*}',  Gardner  S. 

Pitman,  T.  T. 

Porter,  Rev.  Emery  H. 

Powel,  Miss  M.  E. 

Rives,  Dr.  William  C. 

Rogers,  Mrs.  William  B. 

Seabury,  T.  Mumford 
Sherman,  Albert  K. 
f Siegfried,  Dr.  C.  A.,  U.  S.  X. 
Smith,  Col.  Howard 
Southwick,  J.  M.  K. 

Squire,  Dr.  A.  F. 

Stevens,  Henry  C. 

Stockton,  Captain  Chas.  H.,  U.  S.  N. 
Stoddard,  Dr.  William  C. 

Stone,  Rev.  Henry  Morgan 
Storer,  Miss  Agnes 
Storer,  Dr.  Horatio  R. 
Stormont-Lewis,  Miss 
Swinburne,  George  W. 

Taylor,  Alexander  O’D. 

Taylor,  Alexander  O’D.,  Jr. 
Taylor,  Hugh  L. 

Taylor,  Miss  M.  T. 

Tibbetts.  William  H. 

Tuckerman,  Dr.  Alfred 
Tweedy,  Edmund 
Winans,  Ross  R. 

Wood,  Horatio  G.  Total  78 


•♦Died  January  14,  1900. 
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LIFE  MEMBERS. 


Bennett,  James  Gordon 
Brown,  Harold 
Brown,  John  Nicholas 
King,  George  Gordon 
Low,  A.  A. 

Marquand,  Henry  G. 


McKay,  Gordon 
Powel,  Colonel  John  Hare 
Pumpelly,  Prof.  Raphael 
Rhinelander,  Frederick  W. 
Wetmore,  Hon.  George  Peabody 


HONORARY  MEMBERS. 

Ferguson,  Major  T.  B.,  U.  S.  A. 

Whitehouse,  F.  Cope 


CORRESPONDING  MEMBERS. 

Arnold,  Dr.  E.  S.  F.,  Yonkers,  N.  Y. 

Bailey,  Prof.  W.  Whitman,  Brown  University,  Providence,  R.  I. 
Dale,  Prof.  T.  Nelson,  Toronto,  Canada. 

Gooch,  Dr.  Frank  A.,  Yale  University,  New  Haven,  Conn. 

Kunz,  George  F. ,  New  York  City. 

Willis,  Prof.  Bailey,  Portland,  Oregon. 


The  Society  has  passed  the  following  Resolutions  of 

Respect  for  the  Memory  of  its  Deceased  Members. 

Upon  December  14th,  1895:  —  “ Resolved ,  that  the  New¬ 
port  Natural*  History  Society  desires  to  express  its  sincere 
regret  at  the  premature  removal  by  death  of  one  of  its 
Vice-Presidents,  Mr.  LeRoy  King  (died  December  5th, 
1895),  one  of  the  original  Members  of  the  Society  at  its 
inception  in  1883  and  one  who  always  showed  much  in¬ 
terest  in  its  development  and  success.  The  Society  desires 
that  this  Resolution,  appreciative  of  Mr.  King’s  valuable 
association  with  and  his  kindly  aid  in  this  Society’s  career, 
be  conveyed  officially,  with  respectful  sympathy,  to  his 
family.” 

Upon  November  iith,  1896: — "Resolved,  that  this  Society 
concurs  with  the  Council  of  Management  in  expressing  its 
deep  sense  of  the  loss  sustained  by  the  death,  at  a  com¬ 
paratively  early  age,  of  Dr.  Francis  Huntington  Rankin 
(died  November  9th,  1896),  who  was  one  of  the  original 
Members  of  the  Society,  was  its  Treasurer  for  several 
years,  and  who,  as  a  Member  of  the  Council  of  Manage¬ 
ment,  always  evidenced  the  greatest  interest  in  its  progress, 
contributing  by  several  lectures  on  matters  connected  with 
sanitary  science  very  valuable  additions  to  the  Proceedings. 

The  respectful  sympathy  of  the  Society  and  its  Council 
is  hereby  extended  to  Mrs.  Rankin  and  to  his  surviving 
relatives.” 

Upon  June  11th,  1897: — “ Resolved ,  that  the  Council  of 
the  Newport  Natural  History  Society  desire  to  place  on 
record  their  sense  of  the  loss  sustained  by  this  Society  in 
the  recent  death  of  Dr.  Henry  Edward  Turner  (died 
June  2d,  1897),  one  of  their  most  esteemed  Members.  His 
weight  of  years  added  weight  to  the  frequent  items  of  in¬ 
formation  which  he  constantly  communicated  in  a  happy, 
conversational  way,  at  many  meetings  of  this  Society  when 
facts  connected  with  the  physical  aspect  of  nature  were 
being  discussed.  He  was  a  keen  observer  of  nature  and 
by  his  example  and  recommendation  always  encouraged  the 
intelligent  study  of  Natural  History.  Though  his  personal 
presence  has  left  us,  the  influence  of  his  past  valuable  aid 
cannot  fail  to  abide.  We  desire  this  minute  to  be  recorded  as 
our  tribute  of  respect  to  his  honored  name  and  character.” 
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